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quality research in INDIA 


I^ASlC research depends heavily on the 
thinking of the finest minds and used 
to be the exclusive domain of the universi¬ 
ties. But since the second world war the 
trend has changed the world over and 
independent institutes away from teaching 
centres have become the order of the day. 
This became necessary because the results 
of some researches had much to do with the 
security and defence of the country; which 
imposed restrictions and forced to open 
government laboratories. Similarly the spin¬ 
offs from some of the discoveries were so 
great that big industrial houses started their 
own research and development laboratories 
with quite a few restrictions about transmi¬ 
ssion of results. However; it should not be 
forgotten that all these developments'were 
due to the intensive research carried out in 
University laboratories during the approxi¬ 
mate period 1880 to 1940. At this time; it 
also tecame apparent that for further 
research In any field it was necessary to have 
team work and cooperation from scientists 
and technicians from other disciplines. As 
the universities were rigidly compartmenta¬ 
lised the need for these new institutes was 
absolutely necessary. However; in the 
advanced countries the universities; adjusted 
themselves to the changed situation rather 
quickly and without ^mpering the training 
of the young minds ]| tbe universities; cont- 
HlBiletf ireatly kthe foie fronts of science. 
The of i^veriity edM 


handed down are to develop in young minds 
a capacity to grasp quickly the essentials of 
what is presented or written; to assess 
quickly and at the same time critically the 
facts and situations, and to think in depth. 
With this it becomes natural for the urge to 
rise to extend the boundaries of human 
knowledge. Thus it becomes necessary that 
universities have academic freedom, auto¬ 
nomy and no secrecy in the sense that work 
done at one place is known in detail 
elsewhere. 

Today in India we have over 9(0 rese¬ 
arch institutes all over the country with 
about 2.5 million scientists and technicians 
working in these places; the number which 
constitute the third largest pool of scientific 
and technical man power in the world. Our 
annual budget for these laboratories is 
slightly over Rs. 700 erores. The universi¬ 
ties receive barely 4 per cent of the country's 
research allocations. With this meagre 
amount the 123 tlGC CUniversity Grants 
Commission) aided universities with their 
(about 750) post-graduate colleges support 
more than 16,000 research projects and turn 
out some 3,000 Ph. Ds every year in science; * 
engineering; medicine and agriculture. 

However; the scientific output' of these 
institutes is not commensurate with the 
expendifure and much is lacking in exeell- 
enoe. There is no need to pfObe deep into 
thifr malaise. If one scans the anhi^l rCpprts 
ofmanyofthcle Iftitiktesi it is elehr that 





taiiac^ of the work done in these places ^s as 
good as ft could have been in the university 
laboratory. At the latter place ft could 
have received greater care and dedieationi a 
work done with great love, not a mere job 
completed. In our enthusiasm to advance 
and modernise we followed the western 
countries regarding research laboratories. 
If one visits any of these modern laborato¬ 
ries one can see a lot of the most modern 
expensive Imported equipments but used 
sparingly. Some have even become unope¬ 
rative because of lack of use. These are 
show pieces of our advancements and there 
is no dearth of visitors to these laboratories. 
It is also one of the complaints of our scien¬ 
tists that they do not get time to work on 
the Instrument. 

When our planners proposed the research 
laboratories away and out of touch with the 
universities, they reduced the research and 
related activities for the manufacture of 
knowledge for certain needs of society. But 
in the process they have almost wiped out 
research from the university. The new 
institutes have Imbibed some of the charac¬ 
teristics enjoyed by the university and used 
them to advantage. One such is the 
autonomy which has degenerated in some 
of the institutes to autocracy. In certain 
places even the freedom of expression in 
Bcientiac matters is curtoUed. Seeing the 
state of affairs of research in India today^ it 
seems that we were a bit over zealous about 
our research requirements, and this we did 
at the cost of university education and 
training. 

In late 1950s when Russians succeeded 
in putting a sputnik in space ahead of the 
Americans, the US authorities did not rush 
to their national laboratories. The first 
thing they did was to revamp the science 
curricula in the scftools. Today an American 
child picks up the rudiments of basic know¬ 
ledge about nuclear and space science in the 
school and handks small comiwtera. Tech¬ 
nology war ia won or loalouly in the clast- 
,K>oms and lebontoriea oC tehooli- and 


colleges. Imported tet^noiogtcal icnow-lih# 
may give some sense of advancement but 
unless a basis is nurtured in the country for 
the creation of the know-how, it will be very 
difficult to survive as a nation in the coming 
century. 

It is still not too late to have k fresh look 
in the research facilities of the university 
laboratories and strengthen them sufficiently 
to back the existing national or autonomous 
laboratories. Though many of the national 
laboratories came into existence with specific 
goal or application, but it was not possible 
to achieve it fully because the backing basic 
research was lacking. Adopting certain blue 
prints from advanced countries and manu¬ 
facturing a few proto-type equipments does 
not make indegenisation. It can be sustain¬ 
ed, only if basic research is conducted and 
suitable modifications are introduced at 
appropriate stages. Universities can play a 
major role in this direction. At the same 
time, the large independent institutes can 
plan bigger research projects leaving the 
smaller projects, both from manpower and 
finance point of view, to the universities. 
It may be preferable if some of the institutes 
open up their facilities to the university 
departments in the region and even have 
collaborative programme. Members of the 
institute should also devote part of the time 
for improving the standards of teaching in 
the country. 

It was heard from some of the noted 
scientists of the country at the science 
congress held at Tirupati, about the condi¬ 
tion of science in the country, such |8—our 
universities have become "slums of science”, 
"science in India is third rate, and we use 
fourth rate technology*.. It is good to reco¬ 
gnise problems but we must solve them 
ourselves. There may be many gsbtakes 
already committed and we may be, living in 
a make believe world that we are in the fpre- 
front of scientific research. Let us take a 
real seleutifie attitude about the. whole..affiMr. 
This can not be imposed by goveimwieiit or 
"government sponiuved laboratorlea al^. 

gOBHCS AIND CULTUIB. f AIRIA&Y, IN4 



Ill the tpplled reieeireh toboratorim it It 
njeetstary to Kcogniie the thrust nreaM4 
then proceed for httlc research in that 
dfKction. Many of our adult Industrialists 
feel that had we given enough attention to 
our traditional nanufaeturing items such as 
cotton textiles, sugari edible oil| jutef and 
tea instead of sophisticated industries we 
could have ruled the world markets. By 
allowing to slip this opportunity we are 
purchasing the know>how in these fields too. 
Even now it may be possible to give impha- 
sis where we can excel. 

Let us give our universities their proper 
place in the field of researchi let the school 
and university curricula be revised to meet 
the needs of the coming yearsi let the facili* 
tieS| where ever they arej be shared and 


telly utilised; fhiec wa have no ifii^y 
research labtMttaFles te the eountryi the 
attempts should be to. make them centres of 
excellence in the real sense so that foreigner 
may comsf work wjtii us in these laborato¬ 
ries, thus benefltting more of our people 
instead of one or two of ta going to foreign 
laboratories! working there! publishing a 
couple of papers and returning. This will 
bring back the academic atmosphere and the 
scientific temper which has become a rsie 
commodity. Science recognises <H)ly merit 
and efficiency. Hence universities should 
also change their attitude! which at present 
is quantity biased, to quality biased. Quality 
research in basic sciences is the key to 
prosperity in the coming century* □ 

Bt B, BaN^0 


OPTIMUM DEPLOYMENT OF RESOURCES FOR RESEARCH 
AND DEVELOPMENT IN SCIENCE AND TECHNOLOGY 

P. K. BOSE* 


"1"HE important role of Science and Tech¬ 
nology as an instrument of Social and 
Economic change was fully recognised by 
the Oovernment of India. During the last 
thirty years or so 119 Universities, affiliating 
about 4650 colleges, 5 institutes of techno* 
logy, ISO engineering colleges and about 
100 medical colleges and 350 polytechnics 
have been established. Every year 1,50,000 
qualified scientific and technical staff are 
produced. 

The total stock of economically active 
scientific and technical manpower in the 
country has increased from 1.88 lakhs in 
1950 to 19.35 lakhs in 1978 and is expected 
to be 24.65 lakhs in 1983. The overall 
growth rate of stock is 8 per cent. 

About 130 sipeciallsed research labora¬ 
tories and institutea:^ave been established 
under the aegis of ICAR! G81R, ICMR, 
PRDQi DABumispaceandtee pepartmeat 


of Science and Technology. In recent years 
public and private sector organisations and 
undertakings assisted by fiscal incentives 
have established over 600 inhouse research 
and development laboratories largely to 
meet their technological requirements. 
The total expenditure on science and tech¬ 
nology is now close to 0.6 per cent of the 
Gross National Product (ONP). ptspite 
proven failures, the ease for research per¬ 
sists for the 'frontier areas* of scienee which 
claim the bulk of meagre resources allotted 
to R and D and which are In any ease net 
enough even to scratch the surface of many 
important areas. Even to-day 75% of the 
urban and 98% of rural freight meves by 
bullock cart. More than 90% of all urban 
transpoi^ in India is non-mechanised. About 
50% of energy comes froin primitive non¬ 
commercial sources. 
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In tht last two daeadei of to the deve¬ 
loped eoaotrlet together have Inveiled at 
leaat 10,000 timet the money that w.e have 
apeot on R and D activity to bring about 
parallel and Integrated development in 
varioua lectora. Such coloaaal gapi can 
not be bridged by sudden quixotic leaps 
into the 'frontier areas' like space and 
nuclear seiencee. 

Our basic industries of cottonj textiles, 
eement| sugar, jute, and even engineering 
goods have recently asked for Rs. 3682 
orores from the Government to be able 
to buy urgently needed machinery—much 
of it from abroad—to modernise outdated 
plants. 

To acquire effective technological capa¬ 
bilities in any area of production^ three 
things are required—a large market, 
mammoth production, units and a deter¬ 
mined but selective R and D effort heavily 
funded by the Government and the indust¬ 
rial units. It is being increasingly realised 
that India lacks all three. 

Moat of the advanced countries are con¬ 
scious that the technology war is woo or 
lost in the classrooms and laboratories of 
their schools and colleges. Universities 
also make a direct contribution to industrial 
research fhnded by the Governments and 
Industries. In India universities receive 
bearly 4% of the country’s research alloca¬ 
tions. With this meagre amount the 119 
UGC aided universities with their 750 post¬ 
graduate colleges support 16,000 research 
projects and turn out 3,000 Pb. D. every 
year in Science^ Medicine, Engineering and 
Agriculture. 

Salarywise the researcher whether in the 
University or in one of the major research 
organisations is more or less a condemned 
person. A recent study by the Department 
of Science and Technology shows that 95% 
of the 15,000 scientists working in R and D 
organisations of the central and State 
Governments end their careers at retirement 
below the salary of Rs. 1,600 per month. 
More than a third of them were in the scale 


Rs. 42^70D scale* Only 1% Wire dntwtiii 
above Rs. 2,000 per month. Heaestadirs 
also show that although the nniversittrs 
enrol every year more than half a million 
students in their science courses and half of 
that number in the engineering, agriculture 
end medical faculties, the total number of 
post graduate scientists in all research 
organisations in the country is Imrely 2,200. 
Against this according to Indians abroad 
register maintained by CSIR on a voluntary 
basis, 11,000 Indian scientific and technical 
personnel were working in foreign countries 
on many times higher salaries. 

According to a United Nations survey 
India has only 2.4% of the World's Science 
and Technology manpower. The USA has 
22.5%, West Germany 17%, France 14.5% 
and the Soviet Union S'.5%. The figure for 
Japan, the Worlds’ third largest industrial 
power is also 2.4%. But evidently that 
country is able to derive far greater results 
from an identical number of research scien¬ 
tists and engineers than we can. Apart 
from the phenomenal Individual dedication 
of the Japanese to bis duty, some other 
factors are cited for this achievement In 
most of the countries scientists work in teem 
where as in India, research and develop¬ 
ment have tended to replicate government 
strucjtures. The top layer is invariably a 
one-man layer. Each sub system under it 
has the same. Structure and there is no 
horizontal flow of Information between the 
subS} stems. The existing method of promo¬ 
tion and evaluation is still primitive. 

The Science and Technology chapter of 
the Sixth Plan presents a list of ^indicative 
areas' of thrust, covering 31 major flelds 
which in turn have been split under 160 
subheads with provision for further addi¬ 
tions. India’s expenditure on R and D and 
related S and T activities In 1980-81 was 
about Rs. 743 orores. The figures for 1981- 
82 and 1982-83 are expected to be of the 
order Rs. 860 and Rs. 990 crores respecti¬ 
vely. • In 1980-81, an expenditure of Rs. 194 
crores wai hieurred by the inhouse R and D 
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VBtti tk* ^Mie leetot aftd ptlvita 
Motor iodoitrfM tod, tHw reit of Rfc -5^ 
ororot was teooiioted for by uniti not 
•ngaged in production. Approximately 
0.66% of ONP was spent on S and T activi¬ 
ties during 1980-Bl, 86% of tbe total expen¬ 
diture was incurred out of Oovt. foods and 
the rest was financed by the private sector. 
About 1.84 lakhs personnel were employed 
in R and D organisation out of which 0.62 
lakhs were directly engaged in R and D 
activities. 

In any plan ^thrust’ areas are those to 
which tbe country has committed its largest 
investments. Going by the yardstick of 
national objectives, it should not be difficult 
for India to identify five ‘thrust* areas in 
which research should be carried out on a 
massive scale and linked directly to produ¬ 
ction lines. 

The first of these without question would 
be agriculture. Tho high yielding varieties 
technology in India is still somewhat rudi¬ 
mentary and it Is applicable to only a few 
pockets. New varieties and total packages 
of practices have yet to be developed for 
the ‘dry’ and 'very wet’ areas which cons¬ 
titute the bulk of our 140 million hectare 
cultivated area. It is desirable that the 
thrust in agriculture should be in these 
areas and not in the new 'frontier areas’ 
such as bio-technology in which our interest 
will have to academic for quite for 
sometime. 

Soil technology is usually neglected. 
The committee on Environment Planning has 
been capaigning for years to reclaim at least 
half the country’s 180 million hectare waste 
lands and save the 6,000 million ton of 
fertile soil that' flows Into the sea every year. 
A large number of technology packages are 
needed to achieve these adjectives. 

Capacity utilization •of targe number of 
major irrigation projects in tbe country 
ranges from 33 to 50 percent. The effiefeney 
of water use and ^dmping systems in the 
7.5 million dug wellaagd li5 milliou..4nbe- 
wells is eutremuiy About 25 major 


trims hivi bnaebid et lollipisd with 
diMStrons eoBMquenees in the last 30 yemrs. 
Ins|^ of them facts the allocatioo for 
irrigation research is too meagre. Only! 
crotes a year Is provided for R and D. 
Adequate Investments in artificial Sad Uo- 
pesticides could wipe out all the oil seeds 
deflciency which costs os several hundred 
orores of rupees every year In foreign 
exchange. Cotton, Soybeans, plantation 
crops and a number of other items need 
urgent technological op-graduation through 
research. 

Next to agriculture population control 
is the most important thrust area for Indian 
Science. China and Japan have already 
brought their population growth rate down 
to almost 1% but we have been unable to 
bring it down below 2.4%. Although some 
researches are underway Into the new 
methods of fertility control but still a great 
deal of interdisciplinary team work with 
considerable Investment needs to be done 
to develop full socio-medical contraceptive 
packages for variegated conditions. 

Third priority is conventional electric 
power. In tbe plan document Rs. 25,000 
crores have been allocated for the extension 
work but only Rs. 10 crores a year on ita R 
and D. If our meagre forest resources 
are to be saved from denudation at the rate 
of 1 million hectares a year or more, strong 
linkages will have to be established with 
rural energy and the distinction between 
commercial a non-commercial resources. 

Electronics research, for which only 
Rs. 7 crores a year is provided is another 
major area which India can not ignore. 
The entire areas of instrumentation, commu¬ 
nication, aviation and space have gone 
electronic, tendering, all past technologies 
obsolete. Electronics offers tbe only cheap 
and effective means of reaching education, 
information and entertainment to the 
masses. • 

The country needs to a dopt as the fifth 
thrust area the technology of 'operation^ 
aanintenancu. and standardisation*. At 
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preient there it no R end D eHoeetloii on 
thii heed. DlffiBrent lurveye have eetaMleh- 
ed that at any given time only 33^^ of the 
conntry’i induitrial capacity is functioning 
and the rest is idle largely doe to operational 
failures and the absence of maintenance 
systems. 


ThM Me MU uiihMltitto^^ reiDMittMd 
■griouitttre, population eontirolt pttwvr, 
eleettonies and operations as the major dve 
thrust areas for Indian technology for whteh 
sutetantial additional resourees should be 
provided to maximise output and 
employment. Q 


BASIC RESEARCH IN INDIA* 


S. c. DUm ROYf 

in tha cuimI about thannd for appiue research, and rsMarch of national ralavanco 
tbo Importaneo of basic rasaarch Is ofton balng under astlmatod. A caso is made for a 
balanced approach and a critical assessment of all rasaarch proposals—basic or applied, so 
as to guard against the misusa of rasaarch funds for routino dovalopmont or rapatitivo 
work. Similarly, a critical evaluation of tha and product of a rasaarch projoct Is called for. 
to assess the actua results obtained and thair slgniflcanca In relation to the original alms 
of the prelect, finally, tha naod for basic research In Industry, and for a strong cellabora* 
tlen botwoon academic. Industrial and Oovarnmant Institutions Is amphaslaod. 


Basic Versus Applied Research 

Of latei much is being talked about so- 
called applied research and relevance 
of research to national needS} and often, 
research fund administrators are happy if a 
research ends up in a piece of equipment 
which performs some jobj however ineffec¬ 
tively It may be, as compared to what has 
already existed in the developed countries^ 
may be since a decade ago. Such adminis¬ 
trators find it fashionable to club all basic 
research as 'academic* and therefore useless 
persuits. This^ in my opinion; is a dangerous 
trend; and if allowed to persist; will keep 
India continually lagging behind, more and 
more; in the state-of-the-art in science and 
technology in the developed countries. It 
is an elementary. fact; although frequently 
Ignored; that behind a technological deve¬ 
lopment; there goes a Idt of basic research; 
carried out over many many years. 

It is also a fashionable thing in India to 
talk about the recovery of Japan from almost 
ground state after the second WdtW War to 
one of the foremoA indpstriailjr dcttlb|ted 
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nations; and that India should follow the 
suit by persuing applied; rather than basic 
research. This; I think, is based on a rather 
superficial view of things. The initial reco¬ 
very rate of Japan was not at all impressive, 
and the enhanced rate was not solely due to 
emphasis on applied research, but to a 
number of other factors, including political 
and trade Interests of other nations. After 
achieving a somewhat comfortable position; 
Japan has undertaken extensive basic 
research and if today; anybody claims that 
basic research In Japan is at a lower key as 
compared to some of the Western countries; 
he will simply be not stating a fact Japanese 
contributions to soienee and technology are 
so important todi^ that a number of pnblitik* 
ing houses in the West are translating 
Japanese journals; sometimes cover-to-cover 
for circulation .in the English speaking 

*Baied oa a itetarc ngsoiaed by Ae Ddbl Sekaoe 
PonuB and Delivwed at the INSA Anditofioin, 
Naw EHfUI. 

tAsitosor Of EMtHSaltisglaeeHiig; leAia laSdiute 
erntfiasiniy. Hew fieM AO SM. 
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eachoftheaejournals b.ft least titaet 
tliat <tf a comparable American jioiima^ tbese 
publisbers are . doing booming bnsineia* 
This only demonstrates the higb quality of 
basic researcb Japan is ^ying out. 

Tbe point I wii^ to.emi^s^ it tbat for 
India, there is no <qtti^.ie’or short cot for 
reducing the scknti&o and technplogioil SW 
with other advanced countries. What we 
can do perhaps is. to start ftom. what is 
available in the open literature and coutinue 
basic as well as applfed research sjde by 
side. Any undue emphasis on. either is 
likely to lead to undesirable results. A 
balanced approach is necessary ; what is the 
optimum is perhaps difficult to, determinci 
but if tbe research agencies keep an open 
mind towards both basic and applied rest* 
arch, and if theyj after a very careful assess* 
ment of the soundness of a research proposal^ 
support itj irrespective of whether it is of 
basic or applied nafmCf we slmll be making 
a good start* 

Bask Rcaearcfa Should Have a Motivation 

While 1 strongly advocate tbe cause of 
basic research. 1 am also aware that the 
large volume of so-called basic research in 
India as well as in some other parts of the 
globe is unmotivated, repetitive and routine. 
Any bahio research must have a link with 
tbe real world i.e. it must have a motivation 
for potential use. By use, I don't necessarily 
mean practical utility ; use could, for exam- 
ptej be in explaining a certain observed 
phenomenon. A good theory to explain the 
peculiarities of jump phenomenon in some 
practical nonlinear circuits is basic research. 
But someone trying tointerconnect nonlinear 
devices in vwions ways and to analyxo them 
for possible jump phenomenM is doing 
unmotivated work. Not that sudbi efforts 
may' not lead to. something useful but ^ 
result to effort ratio it l^y to be- Infinite¬ 
simally sasaUj and- above all| this it lar ftcmi 
being o seientifle dteilmd* An another illua- 
tration» suppoae woikar mMiueea the 
dlmentldnt dMp«»- ta" an 


unUbavajbk. ac^aeyi nsythmlly^^ nee^ 
a lot of refinement and innovations in the 
measuring equipments. 'So what Y . One 
asks. If this measurement is not relevant 
in some context^ what use is it and why 
should it be called research 7 

Repetitive research is a common pheno¬ 
menon in many well established research 
groups in universities and other organiza¬ 
tions. ThiSf toof is a manifestation of 
unmotivated research. Some Professor, 
working with his students, establishes a faci¬ 
lity for some sophisticated measurements on 
some specific materials of practical impor¬ 
tance! with generous grants from one or 
more agencies. After the initial aim is ful¬ 
filled! the facility continues to be used for 
generations for measurements on all kinds 
of variations of the basic material! resulting 
in- a large number of Ph. D. theses! and a 
much larger number of research papers. The 
later work is routine and does not involve 
much of thinking or innovations—lt just 
requires hard labour. Spectroscopy! for 
example! enjoyed this state of affairs for a 
long time in India. 

• 

Ap^d Research Should Have a 
Basie Component 

In the field of applied research also the 
situation is confusing and hence exploited 
for misuse of funds. In popular terms, 
applied research seems to convey the idea 
of an effort which should culminate in a 
piece of' useful equipment or a gadget. 
Some people also appear to identify any 
experimental work as applied research. In 
the name of applied research! there are 
many groups who copy a standard design of 
an equipment! with some indigenization, and 
make tall claims of saving India’s valuable 
foreign exchange. Equipment design and 
develi^ment! unless it has an innovative 
oomponenti is not research. 

Applied researdi! to my mind! is that 
effort which aims at applying results of 
basic research to a certain practical problem. 
In fact! tile line of denmikatlon between 
badoand aiigdleA research sometimes is very 
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tyn. A good research has to dlo a combina¬ 
tion of both. Basic research, unless it can 
be applied^ tends to be unmotivated, while 
applied research, without a basic component 
in it^ tends to boil down to copying a stan¬ 
dard design. Suppose one comes out with 
a new design of a solar cooker^ which is 
significantly more efiBcient than available 
designs and yet less costly. In the process; 
the designer has to solve the problem of 
more efiicient energy, collection; and less 
heat losses; by some innovative techniqiib. 
He has to understand heat transfer pheno¬ 
menon well and to apply the available 
results to be able to arrive at an optimum 
design in a scientific manner. I would call 
this a piece of good applied research ; if 
standard basic research results are not 
available to the configuration he has inven¬ 
ted upooi he might have to handle the heat 
transfer problem afresh. Thus he has to do 
a bit of basic research himself. 

Assessment of Proposals and Evaluation 
of Achievements 

Being associated with some sponsored 
research projects; I have some direct experi¬ 
ences of how research projects are evaluated. 
Many pieces of indirect information about 
evaluation have also come to my knowledge 
from friends in other organizations. The 
usual experience is that except one or two, 
majority of the members of the evaluation 
committee do not have more than a casual 
acquaintance with the subject area of the 
project. As a result, they get stuck on minor 
points and trivialities and the major achieve¬ 
ments are not appreciated. The attitude of 
those members who are slightly more know- 
ledgable sometimes leaves much to be 
desired. Many evaluators have the only 
objective of finding fault; wherever they 
can; with the project, and if they cannot do 
so, end up in making wUd suggestion as to 
how the project should proceed in the future. 
Sometimes, this is in wide variance with the 
original aims of the project. . Worse still, 
the team which evaluates the prcyeet later 
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fitaybave a 4i#erent composition antl tbi 
drama is then repeated. 

The story on research project proposal 
assessment is no better. It is usually done 
by one or more referees. ' In principle; this 
is in order; but in the Indian context, the 
assessment is often influenced by personal 
bias of the assessor towards the proposer or 
his research. Since the number of active 
researchers in a given field is not too many; 
often the funding agencies call upon the 
expertise of once-active-now-passive type of 
referees. Many of them are outdated because 
they are not conversant with modern deve¬ 
lopments and therefore try to impose their 
own outdated ideas. The situation is worse 
if the proposer and the assessor are both 
active workers and belong to two different 
‘mutual support’ societies. Yes, such socie¬ 
ties do exist; although unregistered and 
vehemently denied in public, in which the 
members support each other’s proposal follo¬ 
wing the *live and let live’ principle. 

I strongly recommend that the research 
funding organizations like the UGC, DST, 
DOE etc. should get together and evolve a 
mechanism for more objective assessment of 
research proposals and evaluation of comp¬ 
leted research projects, ft should be ensured 
that the members of such committees are 
well reputed scientists, whose credentials are 
beyond question. If necessary, we should 
seek the opioion of well known experts from 
outside the country. There is, I believe, no 
dearth of funds, as far as scientific research 
is concerned ; it is only the problem of a 
proper utilisation that India has to solve. 

•' BmIc Research in Industry 

Many of the fundamental scientific 
results of importance have emerged from 
industrial research laboratories in the West. 
An example in point is the transistor; which 
has revolutionized the whole field of electro¬ 
nics. This device was born through the 
team effort of a group of scientists beating 
loyalty to various diverse disciplines like 
physicib dli^dtrical .engineering and metall- 
urgy at, the Be|l LabS; USA. The noit 
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coupled device^ also orlginaled at the Bell 
L|bs in 1970^ while its elder sister viz. the 
bucket brigade device was conceived a 
couple of years earlier at the Philips Rese¬ 
arch Labs^ in the Netherlands^ While these 
are examples of discoveries which are of 
direct interest to the concerned industry; 
there is a lot of theoretical and fundamental 
research which is carried out in the Western 
industrial laboratories. Filter theory and 
design; for example; was developed to great 
academic depths and much beyond practical 
utility at that time; at Siemens Co. in 
Germany; Marconi Co. in U. K. and 
Hughes Aircraft Co. in the United States. 
I met a pure mathematician at the Post office 
Research Centre; Dollis Hill; London; who 
was deeply involved in the problem of sensi¬ 
tivity in networks. This investigation was 
not foreseen to be of any use to the British 
Post Office directly* ip the near future. I 
know a few very smart network theorists 
in the MBLE research labs of Philips at 
Belgium who have made outstanding contri¬ 
butions in network theory. 

Research laboratories in Indian Industries 
are virtually unknown. What exists in a 
handful of industries can be more appropria¬ 
tely called problem solving set-ups; geared 
to the specific problems arising in those 
industries. The picture is very dismal; 
particularly in the case of Electronics indus¬ 
tries. Tljere is some enthusiasm; in the 
recent past; in public sector electronics 
industries in India; to set up development 
teams for prototype products; which are in 
routine production in advanced countries. 
In the private sector; the emphasjs appears 
to be more on* copying; and hence quick 
returns in terms of money. Because of lack 
of sufficient competition and hence quality 
control; anything uttsfhl made is sold. There 
is therefore no incentive for industries to 
spend money on the so<alled basic research; 


wiiieli ffidst inditttries cohsi^r as ^acidemlc^ 
and therefore ^worthless*. 

The textile industries; 1 am told; are an 
exception and I ani glad it is so. Perhaps 
we should take a lesson from them; and start 
a few basic research organizations; soly 
funded and managed by the industries in 
every subject of technological importance. 

The collaboration between academies and 
industry has not materialised; even though 
we talk a lot about it; mainly because of the 
lack of a research component in the indus¬ 
tries. What is the incentive of a professor 
in a University to spend some time in a 
production factory ? Similarly; what can a 
senior engineer in a production factory 
contribute to an academic environment? 
The exchange between academics and indus¬ 
try would be meaningful only when the two 
sides can converse on some common wave¬ 
length and this link; I strongly believe; is 
research and that toO; basic rather than 
applied research. 

Concluding Comments 

Despite the dismal picture I have port¬ 
rayed about scientific research in general and 
basic research in particular in India. I am 
quite optimistic that if appropriate correc¬ 
tive steps are taken; the picture will gradua¬ 
lly change to a brighter one. Even creating 
an awareness that all is not well with basic 
research in the country will be a positive 
contribution in this direction. The scientific 
community has a great role to play in this 
task; mainly in the form of self disciplining; 
in order to avoid falling into the kinds of 
traps I have discussed; which will lead to 
avoiding wastage of national resources. 
With such scientific culture, yet to develop 
in India; and with the gradual permeation 
of basic research in industry; I am sure 
things would gradually improve. I conclude 
with this hopeftil note. 

My sincere' thanks to the Delhi Science 
Forum for giving me an opportunity to share 
my thoughts. . 0 
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feOLE AND STATUS OF R A D IN iNDUSTRliES IN INblA- 
TODAY AND TOMORROW* 


S. K. OUHA** 


"THE prosperity of a nation depends on 
" the industrial growth in the country and, 
therefore, GNP (Gross National Product) is 
used as a criterion for measurable economic 
condition of a country in the international 
community. Along with ONP the country's 
balance of payments, which depends on the 
export/import ratio, is also equally impor> 
tant in respect of the country's economic 
progress. India being a developing country 
is obviously in the lower rank in the world 
GNP table. 

However, since India gained her indepen¬ 
dence in 1947 she has made considerable 
strides in the industrial development, both 
heavy and light, during the successive Five 
Year Plans. Today, India can boast of 
diverse types of industry, e.g. large-scale 
manufacturing units in the public and 
private sectors, medium and small-scale 
industries. The structure of these industries 
is rather complex in character because some 
are entirely Indian owned (big or small), 
some are subsidiaries (with mixed equity 
shares) of some multinational giant firms, 
some are joint foreign collaboration firms, 
some Indian firms are using foreign techno¬ 
logy under licence agreements but no foreign 
capital, and the rest are operating with their 
own technical 'know-how' either copied from 
the already available product in the market 
within or outside the country or developed 
by their own technically skilled persons 
independently or with assistance from some 
research organi^tion in India. Whatever 
may be the situationi modern industries in 
India today are by and large science/techno¬ 
logy based. Consequently, the question of 
RAD activities has to be considered to a 
large or small extent by all the Indian indus¬ 
tries, especially, because of the competitive 
market today. 


In any modern industry the total financial 
investment is divided between personnel, 
materials, machine/equipment for production 
as well as quality assessmentT The ultimate 
object of the industry is profit-making 
through increasing sales of the products at 
competition prices. In achieving this objec¬ 
tive design and development of new pro¬ 
ducts, modifications, and improvements in the 
existing products in meeting the changing 
market demands have to be backed by con¬ 
siderable R & D efforts. Historically, 
France was the first country in the world to 
apply scientific methods to industry in the 
late 18th century followed by Germany, the 
USA and the UK later. The effectiveness 
of the applications of science to industry 
was well recognised and, therefore, a definite 
R & D policy was adopted by the large firms 
in the advanced countries even early in this 
century. For example, during the solar 
eclipse mission to Sweden in June 1929 the 
late Prof. M. N. Saha, FRS, took the oppor¬ 
tunity of visiting Philips Lamp Factory in 
Eindhoven, Netherlands. After visiting 
their Research Laboratory (founded in 1914) 
attached to the factory, with a staff of 25 
well qualified scientists. Prof. Saha* asked 
the then Director Dr. Ooster Huis : "Is the 
factory getting any return for the huge sum 
spent only on scientific research in your 
laboratory 7” In reply. Dr. Huis said t "We 
are not only making profit after meeting the 
necessary expenses but also helping the 
growth and development of the factory 
through the discoveries made by our scientists 
in order to fight competition from similar 

*rbe conteau ia thii article lepreteat tbeautboi'a 
owa viewa, and the Company is not involved in this 
matter in any way. 

**Mansier, photometric Laboratory, PhiUpi India, 
Calentts. 
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flietoriM la Bagtoad, Oermaay ' tad 
the USA’». 

Today the role of R ft D ia induttry It 
well recogoI|ed all over the world, Ineladiog 
India. There if already a lilt of R ft D 
laboratorieij including some industries in 
€ndie, reeognised by the Department of 
Science ft Technology, Government of 
India, 

In discussing the allocation of resources 
for R ft D in industries in India it would be 
appropriate to consider industrial research 
in a wider sence, covering the National 
Laboratories and some existing co-operative 
research organisations in India. Total R 
ft D effort which is.also closely tied up with 
'technology transfer’ may take many forms, 
for example, Fundamental Research, 
Applied Research, Design and Development 
—these are the stages required for the pro¬ 
duction and sales of a new product in the 
market. All these stages, including pro¬ 
duction costs money while sales only bring 
money. Even after production is established 
R ft D may be necessary and beneficial for 
trouble-shooting applications of the product 
as well as for Improvements in design and 
production methods, depending on the com¬ 
petition in the market. These post-produc¬ 
tion stages are applicable even to the facto¬ 
ries making old products by, establbhed 
methods and standard tools. 

Before making an attempt to prescribe 
the right sort of future R ft D effort for the 
Indian industries it is necessary to briefiy 
describe the present conditions in this 
respect. 

It is well-known that major industries 
like mining, drugs and chemicals, and textile 
were started by the British firms during the 
Imperial period. The public undertakings 
like Indian Railways and Calcutta Tram 
Company were also built by them. As the 
machineries and technologies were all 
imported or even Indian raw materials, in 
some cases, were proi^isad in Britain and 
then re-exported to Indit for producing the 
finished goods in India, there was no 


naeesilly for R ft D ataUinlndfaifortloftg 
time. But, with the growth of thele Indus¬ 
tries and of some Indian industrialists 
coming forward in some sectors like steel 
(TISCO), chemical (Tata, BCPW and others) 
and textile (cotton, jute and silk) the con¬ 
cept of applying science to industry gradua¬ 
lly gained acceptance in India in order to 
meet the rising demands nationally and 
internationally. Perhaps, textile industries 
(cotton and jute in particular) were the 
fore-runners in applying science and employ¬ 
ing qualified scientists for the job in India— 
followed by chemical, tea, silk and other 
industries. The field of cotton research 
had been started out by the Cotton Textile 
Research lostitutCi Matunga, Bombay, for 
the industries. Later on ATIRA, Ahmeda- 
bad, a co-operative body, was established in 
the late forties or so. In'jute too co-opera¬ 
tive research was started on the British 
model at UMARI^ Calcutta, during the 
thirties sponsored and jointly financed by 
the Indian Jute Mills Association. Now It 
is known as IJIRA under the direct control 
of CSIR. In addition, there is Jute Techno¬ 
logical Research Institute, Calcutta, under 
the Ministry of Agriculture, Central Govern¬ 
ment. These are both helping the jute 
industries in solving their problems and in 
developing new uses of jute and allied 
fibres. In this area, some companies have 
even their own Testing and Quality Control/ 
Development Laboratories located inside 
the mills. There is also a well established 
laboratory owned by Tea Research Associa¬ 
tion at Tocklai. This may be considered 
more or less ideal as far as R ft D in indus¬ 
try is concerned. Unfortunately^ in the 
Eastern region there exists no research 
facilities in the cotton industries as revealed 
during the Platinum Jubilee (1983) celebra¬ 
tions of the Serampore Textile Institute (West 
Bengal) held recently. Silk and synthetic 
fibre industries are served by two well known 
research Institutes—Berbampdie Sericulture 
Institute in West Bengal and SASMIRA, 
Bombay* In the chemical and metallurgical 
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fttld iQBift Qompftiiln hivft tUir own tMMueli 
labontoriei. Bat limllar reiuroh faoiliUai 
(individtttUy or co-operative) do aot exiat 
even today io certain areaa, e.g. lamp indue* 
tryg motor car indoitry and transport except, 
perhaps, Railways. In the field of lighting, 
of course, application research has been 
initiated by the R & D wing of some leading 
lighting firm which is also recognised by the 
Department of Science & Technology. 

Since 1947 tremendous progress has been 
made in the field of scientific and industrial 
research in India through the direct support 
of the first Prime Minister Jawabarlal 
Nehru. A chain of National Laboratories, 
covering various fields of science, have been 
established and operating under the CSIR 
to serve the various industries throughout 
the country. These have been followed by 
some Regional Research Laboratories in 
order to utilise the local raw materials and 
the already existing local industries. But, 
unfortunately, inspite of all these develop¬ 
ments no satisfactory dialogue has been 
established yet between these Ooveroment 
sponsored laboratories and the industries 
both blaming each other. On the one hand, 
the Directors of the National Laboratories 
are blaming the industrialists for not adopt¬ 
ing the majority of technologies developed 
by them. On the other hand, the industria¬ 
lists do not appear to find it economic to 
buy the half-baited indigenous technologies 
in developing new products in their compa¬ 
nies. As a result they are compelled to 
adopt foreign technologies. In this respect, 
I have my own experience over the last 
three decades both in India and in England. 
Having sevred both the private industries 
and one of the famous National Laborato¬ 
ries io England over nearly two decades till 
1972. I witnessed (as an active participant 
in England) the changing projects of the 
National Laboratories since the days of 
DSIR to meet the requirements of their 
customers in the public as well as private 
sectors. In order to iotroduoe more practi¬ 
cal and customer oriented projects the old' 
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DSIR ietop vM diMoWed and lona 
laboratories like National Physical, National 
Chemical, Building Research Smtlon(now 
under DOE) and some others came under 
the new Ministry of Technology in 196S. In 
this way, a much closer collaboration was 
effected between the National Laboratories 
and the industries. In this process even the 
learned societies like the IqstUute of Physics 
(London) and the Royal Institute of Chemis¬ 
try (London) played a very important role 
by bringing the University and Government 
scientists, and the industrial R & D seien- 
tists/tecbnologists on the same platform 
through their monthly sessional meetings 
and seminars on various topics with special 
emphasis on industrial applications- Unfor¬ 
tunately, there exists a rather solid barrier 
between^those three categories of scientific 
workers in India even today. The result is 
the continuing gap between science and 
industry here. 

In view of the rather complex structure 
of the Indian industries, lack of proper 
communication and co-ordination between 
the National Laboratories and the universi¬ 
ties on the one hand, and the industries on 
the other, lack of interest of the professional 
scientific societies in industries, and lastly, 
the large technology gap between the deve¬ 
loped countries and the developing ones it 
is not so easy to suggest some uniform allo¬ 
cation of resources for R & D in all these 
industries. In the earlier days of industrial 
research it was thought that higher R & D 
expenditure should inevitably lead to higher 
economic growth. But, O.E.C.D. studies 
during the sixties have revealed that there 
is no direct relationship between R ft D 
expenditure and economic growth. For 
example, in his 13th Pawley Foundation 
Lecture oo.**Tochnology, Industry and Eco¬ 
nomic Growth” (1966) the late Professor 
P.M.S. Blackett*, FRS, Nobel Laureate^ 
drew attention of his audience to the bare 
fact that in 1962 Britain spent 2.2 per cent of 
GNP on R ft D. compared with 1.S per eest- 
in France and;1.3 per cent in West Germany. 
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otttpiit per HUin freet between 19SS end 19$4 
at the Mte nf only 2.9 pet cent per year* 
compared with 4.4 per eent| 4.7 per cent 
and 8.2 pet cent for France* Weit Germany 
and Japan reepectively. But, RAD expen> 
ditnre of Japan waa only a little over half 
of Britain. Of eontie* Britain's higher R ft 
D expendltore included her relatively high 
defence expenditure. 

In view of this situation it is not possible 
to give a single formula for invMtment on 
R ft D in industries in achieving tomorrow's 
objectives. Considering the Indian scene 
allocations of resources in QSEs ('Qualified 
Scientists and Engineers’ as coined by the 
late Prof. Blackett*), money and machine 
for R ft D should be carefully considered in 
relation to the size of the factory nature of 
the existing product range and the future 
expansion plan for increased productivity 
and product range. As the empirical 
methods of production are becoming less 
and less economic even the small scale 
industries should employ a few technical 
(if not QSE) persons familiar with basic 
engineering design and principles of basic 
sciences. This is necessary for the company 
not only to maintain the quality of the exis¬ 
ting products but also to introduce new 
products through Uechnology transfer* 
indigenously if and when the company plans 
for further growth. Then the medium scales 
industries, whether using Indigenous or for¬ 
eign technology under licence, should have 
comparatively stronger R ft D centre with 
considerable number of QSEs to cope with 
the product development and modification, 
trouble-shooting, product applimitions, and 
lastly, changing produetion techniques. The 
QSEs should be carefully selected so that 
they are able to communicate with the 
National Laboratories and the relevant 
research associations in order to transfer 
proper technology and foresee potentialities 
of the results oithek researches for ftiture 
applicatlontr Even tbday large volume of 
resoarehes, fmre and applied, are b^ng 


earcied out in tlia various llMMm amiMloiadi 
laboratcfies, autonomous researsh Insfliaua 
and development laboratories^ and the InsU^ 
tutes of Technology. Following the patent 
ofHarwell A.E.R.E.even BARG has been 
engaged in developing indigenous non-nu¬ 
clear projects and transferring techologies 
to some public sector manufacturing under¬ 
takings mainly. Gonsequently, the question 
of dissemination of information has become 
an important problem. So the QSEs 
employed in the R ft D group should be 
able to act as coordinators between those 
laboratories/institutes and their employers. 

Lastly, the large firms of any category, 
as mentioned earlier, having many manu¬ 
facturing units with a wide range products, 
can undertake R ft D activities on a bigger 
scale, depending on their objectives and 
aspirations. In fact, some firms in this 
category have already established their own 
R ft D centres. Essentially, even if they 
are using imported technology to a large 
extent, their R ft D efforts may include the 
following: (a) Target research, (b) Product 
Design and Development, (c) Factory Engi¬ 
neering, (dl Trouble-shooting and (e) Appl^ 
cation Research. In order to achieve these 
objectives they should employ the necessary 
number of QSEs backed by the appropriate 
number of technicians. There is no rule of 
thum for the number of technicians required 
for each QSE. Rut, from experience, a ratio 
of lt2.S approximately for *QSE* to 'techni¬ 
cian* may be sufficient. 

If one takes the examples of some giant 
international companies like Bell Tele¬ 
phone, IBM, RCA, and G. E. in the USA j 
GEC, ICI and Shell in the U. K.» and 
Philips in the Netherlands one can recomm¬ 
end inclusion of even fundamental research 
in the R ft D efforts of the large Indian 
companies. Of course, fundamental research 
in an industrial loboratory is rather different 
from that carried out in. the university 
laboratories. According to the internation¬ 
ally known industrial physicist Prof. (Dr.) 
H. B. Casimir* (a famous student of the 
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late Wolfgt&i Panli, Nobel Laiinate), 
Director! Pbilipi Reiearch Laboratoriee, 
Eindhoven (Netherlands) for a number of 
yeara till 1972, ^*There ia Fundamental 
Reaeareh with very heavy capital F and 
capital R. I should like to define this as 
research dealing with entirely new pheno¬ 
mena connected with basically and philoso¬ 
phically new principles in the description 
of nature. It is easy to give examples: 
the work of Faraday and Maxwell on the 
electromagnetic fieldi the work of Boltz¬ 
mann and Oibbs on the kinetic explanation 
of thermodynamics phenomena, Einstein 
theory of relativity, Bohr's quantum theory 
and the quantum mechanics of Heisenberg, 
Schrsdinger and Dirac belonging clearly 
to this category. Next comes rundamcntal 
research with a more modest f and r. The 
aim is still the understanding of nature, but 
it is dealing with fields on which the basic 
principles are well understood. Work on 
molecular spectra, solid state physics, elect 
romagnetic diffraction, hydrodynamics 
would come under this group”. This is 
very significant as far as the fundamental 
scientists are concerned. There issti'la 
place for brilliant young scientists in an 
industrial laboratory. For instance, the 
late Irving Langmuir (whose one important 
work at the O.E., U.S.A., led to the deve¬ 
lopment of the gas-filled tungsten lamp) 
won the Nobel Prize. Then the names of 
the three joint Nobel prize winners Bard¬ 
een, Brattain and Shockley of the Bell Tele¬ 
phone are well-known for the development 
of transistor which has revolutionized the 
electronics industry. 

In the absence of any direct relationship 
between R & D expenditure and economic 
growth it is not so easy to formulate any 
definite industrial research policy as tar as 
financial investment is concerned. Thus 


Sir Robert Cieytoa (an etn^rieneed Reit> 
aroh Director, G.E.C.), the present Fresi- 
dent of the Institute of Physics (London) 
remarked : **The last thing a company 
should do is to allocate a fixed perceatage 

of turnover to research.Firet 

you ffluet ask‘Why ?* about any piece of 
research.*’* Perhaps, commercial manage¬ 
ment which most foot the bill out,, of the 
profits may play a dominant role in this 
respect. 

In a developing country like India, it is 
evident, industries have to continue to buy 
foreign technology in the major sectors for 
years to come, if the country has to meet 
the basic needs of the rapidly growing 
population in terms of food, clothing, 
shelter, transport, power, light and drugs. 
Under the circumstances, in order to avoid 
the adverse effect on the balance of pay¬ 
ments the Central Government should try 
to strike a balance between ‘technology 
transfer’ from the advanced countries and 
the ‘development of indigenous technology* 
by encouraging the industries for R & D, 
and coordinating all the CSIR Laboratories 
(by introducing customer oriented project) 
with the industries in sectors requiring 
closer attention with the shortest possible 
time lag. □ 

Keferencm 

1 Meghnad Rachana Sankalao (tranalatad from Ben* 
gall), Saka. 1887, p. 81. Edited by Santimay Chatto- 
padhyay, (Orient Longman, Calcutta). 

2 P. M. S. Blackett. Technology, Industry and 
Economic Growth, 1966, (The Ibirteenth Pawley 
Foundation lecture—University of Southampton, 
England). 

3 H.B.<3.Casimir,Science and Industry—An An¬ 
thology of Philips Rewarch, 1966, pp. 75-78, 
Edited by H.B.O. Casimir and Grad8tein.(N.‘V. 
i'bilips Oloeilampenfabrieken, Eindhoven. Nether, 
lands). 

4 Nicholas Valery, New Scientist, S9,74B, 1973. 
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Portable solar cooking unit 

A novel solar cooking unit has been 
developed by the Central Mechanical 
£ngineering Research Institute (CMERl), 
Ourgapur, West Bengal. 

The CMERI cooker consists of a collap¬ 
sible curved reflector (1 m diam) mounted 
on a tripod light-weight stand. The reflec¬ 
tor concentrates sun rays in a specially 
designed two-chamber pot. The stand can 
be manoeuvred to track the sun. The total 
height of the unit is about 1.5 m. The 
components of the unit are detachable and 
can be kept in a small kit. Hence, the 
portability of the unit. 

The cooker has some traits which are 
distinct from those of solar cookers so far 
developed and marl^ted in the country. 
The unit is suitable for small families for 
regular use as well as for occasional use as 
in camping. The gadget takes less than 
2 hr for cooking in winter and much less 
in summer. The cost including those of 
the cooking pot and carrying case is about 
Rs. 400. □ 

CSIR News 

Sampling gun 

In any metal-melting unit, small ingots 
are cast from which drillings are taken as 
samples for chemical analysis. To get round 
this difficulty, the Central Scientific Instru¬ 
ments Organisation, Chandigarh, has desig¬ 
ned and fabricated a sampling gun. 

It is a very simple and handy device for 
quick extraction of the metal in the form 
of wire in a refractory glass tube directly 
from the melting pot* Such wires can then 
be easily cut into small pieces to be utilised 
as samples for subsequent analysis, thereby 
avoiding any risk of external contamination. 
Also, provision has been noade in the design 
to adjust the quanihy of the extracted 
sample as needed. □ 

CSIR iftm 

iPOL,m.Nar 


Eieetrodiemical m^od ler gbalaeol aecftaib 
Ouaiacol acetate is normally prepared 
by a chemical method which involves multi¬ 
stage synthesis and laborious purification 
steps, the yields being very poor. A simple 
electrochemical methods for its preparation 
has been worked out by Central Electroche¬ 
mical Research Institute, Karaikudl. 
Anisole is oxidised at graphite anodes in a 
bath containing glacial acetic acid and 
sodium acetate. At the end of the electro¬ 
lysis; the reaction mixture is steam-distilled 
to collect the mixture of guaiacol acetate 
and smaller amounts of p-acetoxyanisole 
(which has its application in manufacturing 
quinols). 

Guaiacol is an organic compound used 
in the manufacture of vanillin, which is 
widely used as a flavouring agent, □ 

CSIR News 


Cultivation of Enteromorpka 

Techniques for the cultivation of an 
economically important green seaweed, 
Enteromorpha, have been developed by 
Central Salt & Marine Chemicals Research 
Institute, Bhavnagar. 

The plants are cultivated on nets in the 
intertidal belt of the coast. A biomass of 
920-1718 g fresh weight/m* area of the net 
was obtained in 6-8 weeks during winter. 
Here the plants are not provided with any 
fertiliser treatment. Three crops can be 
harvested in a year, 1 ha of the coast produ¬ 
cing yearly 1.9 tonnes of dry alga. 

The plants can be cultivated also on- 
land and on nylon threads maintained in 
artificial ponds. A biomass of 916-1226 g 
(or even 1775 g)/m* area of the pond was 
obtained in 5-6 weeks’ growth period. In 
this method, the plants require-proper ferti¬ 
liser, light and temperature conditions. Six 
or seven crops can be harvested in a year, 
1 ha of the pond producing yearly 8.6 
tonnes of dry alga. 

The BiOwomorpha spp* are used as food. 
The institute has also isolated an active 

a 



jpriaoipW, being elective agaioit the 
oauaing organiim Myot,baoterium tubetcu- 
losi»> n 

CSIR Ntws 


International Workshop on Role of Scientific 
Societies and Academies in National 
Development 

The Indian National Science Academy, 
in association with the ICSU Committee on 
Science & Technology for Developing 
Countries (COSTED), organised a Workshop 
on *Role of Scientific Societies and Acade> 
mies in National Development* on 15th & 
16th November 1983 in New Delhi. 

The Representatives of the federal 
Scientific Societies and Academies of 
Afghanistan, Bangladesh, China; Malaysia, 
Nepal, Pakistan, Singapore, Sri Lanka and 
Thailand participated in the Workshop. 
Detailed discussions were held on some of 
the major problems faced by the countries 
in this region of Asia including energy, 
environment, health care and population 
control, scientific & technical man*power & 
training, and resource planning. The Rep¬ 
resentatives also presented their country 
reports highlighting the status of science 
and technology in their countries; their 
experiences in tackling these problems as 
also their thoughts on cooperation on 
regional basis. The Indian scientists presen¬ 
ted key-papers in each of the five areas and 
had extensive discussions on how the Scien¬ 
tific Societies and Academies can collabo¬ 
rate with each other to work for national 
and regional development. 

ConsMeriug the need for the Scientific 
Academies to play a more positive role in 
national development and 

Recognising the potential of collective 
effort in application of science and techno¬ 
logy the delegates attending the Asian 
Regional Workshop on Role of Scientific 
Sodeties and Academies in National Deve¬ 
lopment at Ne«F Delhi daring 15-1# Novem* 
IM1983 


llmdbred-~that tbefi is an nfgeat nM^ 
for mutual cooperation among the yatlovs 
Asian countries in the area of utiftWng 
Science ,and Technology for National 
Development. 

To adiieve this, it was unanimously 
agreed that it is desirable to initiate contact 
with all Academies and Societies in the 
region with a view to exploring the possibi 
lity of the formation of a Federation of 
Asian Federal Scientific Societies and 
Academies. The main activities of such a 
Federation will be 

(1) To promote exchange of scientiffc 
information; 

(2) To identify problems of regional 
interest and determine priorities ; 

(3) To identify talents; form task force 
of individuals or institutions to 
tackle these problems: 

(4) To organise training programme for 
man-power development in areas of 
common interest to participating 
countries such as environment, 
population control, survey and 
utilisation of natural resources; mic¬ 
roprocessors and computers, bio¬ 
technology, etc.; 

(,S) To evolve mechanisms for exchange 
of scientists to promote research in 
areas of mutual interest i 

(6) To organise joint workshops/semi- 
nats/symposia on topics of common 
interest; and 

(7) To prepare status reports and policy 
options on topics of regional import 
tance with a view to providing scien¬ 
tific information to Governments to 
enable them to take appropriate 
decisions. 

In order to achieve the objectives men¬ 
tioned above; a Conroltative Committee 
with tbe following membership has been 
fotmed t 
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Jftot. Yaa {XMifshMe (CbtOBy *i ^vie».Chalrmw, 
Dr. M. Ki. Rajakaiwir (Malayria) / 

Prof. y. Nayodamma —COSTED 

Prof. Ang Kok Peng (Singapore) 

Prof. Kamehed Mosgolkolkui (Tbalfand) 

Prof* Paolo C. Campoe (Philippioei) 

1^. Karimullali (Pakistan) 

Dt. Ratna S. |. 9 . Raoa (Nopel) 

Pandit Dr. N. D. Wijesekera (Sri Lanka) 

Prof. M. O. Ohani (Bangladesh) 

Prof. B. B. Shah D Jaial (Afghanistan) 

Dr. T. N. Khoshoo (India) 

Dr. S. Radhakrlshna ^ 

Mr. A. R. Bose / -SecMtart; 

(with powers to Co-opt) 


Tb« Secretariat of thia Coaanltative 
Group will for the preaeut be located at 
Indian National Science Academy with 
aaaiatanee from COSTED which willaeefc 
funding from, varioua international 
agenoiea. □ 


International Workshop on Energy 
Conservation In Buildings 

Centrai Building Research Institute^ 
Roorkee (India ) is organising an inter¬ 
national Workshop on Energy Conservation 
in Buildings from April 2-4^ 1984. 

Objectives 

The purpose of the workshop is to bring 
together researchers active in the field of 
building Physics^ Energy Conservation and 
Renewable Energy Sources to discuss and 
disseminate information and present rease- 
arch data on most recent developments, to 
review the present State-of>the>art and to 
identity future perspectives of research and 
development and to recommend measures 
for energy conservation in buildings as rele¬ 
vant to developing countries. 

Themes 

(1) Prediction of indoor environment in 
buildings by using available climatic 
and solar radlation/Ulumination data* 

(2) Economically ^viable Technologies 
based on R||i^able Sources of 
Bneri^ for Jb^fidliigs and hnilt eiM- 
ronsMut. 

y!OLtSQ«>^..4^ 


(i) 

(4) 

(3) 

( 6 ) 


(7) 

( 8 ) 


(9) 


( 10 ) 


Putnfe prbgnimmes ibr. harne.sbins 


non-conventional energy sources for 
use in buildings. 

Engineering Applications of Innova¬ 
tive Solar Energy Technologies for 
improved building design. 

Different approaches to passive 
heating and cooling of built-in 
spaces. 

Energy Conservation strategies and 
programmes and their implementa¬ 
tion in design^ construction and 
performance of buildings. 
Development and manufacture of 
Energy Conserving building mate¬ 
rials. 

Policy alternatives and economic 
implications of design and construc¬ 
tion of buildings based on non- 
conventional energy forms and 
technologies. 

Future perspectives of reseat ch in 
various aspects of energy from 
alternative sources for desigOj cons¬ 
truction and performance of build- 
ings. 

Measures for energy conservation in 
buildings as relevant to developing 
countries including controls and 
byelaws in respect of energy conser¬ 
ving designs based on solar energy^ 
daylight; and wind energy. 


Those who propose to contribute to the 
workshop may please fill in a pre-registration 
form obtainable from Dr. B. K. Saxens; 
Organizing Secretary; (IWSOECIB); Central 
Building Research Institute; Roorkee (U.P.); 
India so as to reach him before January 10; 


1984. 
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Symposium on Stattatkal Methodology for 
Crop Forecasting and Crop Estimation 

The history of forecasting and estimating 
the production of crops is ap old as that 
of organised agriculture. Since; agrieultpre 
has all Blong beeu a major contributor to 


If 



•tate revenue^ estimation of crdp output 
has been on administrative necessity. But« 
whereas in earlier times, estimates of crop 
output were generally made subjectively 
on the basis of reports of revenue officials^ 
the complexities of modern society have 
necessitated the introduction and develop- 
meat of objective statistical methods for 
the purpose. An all-India symposium on 
the subject^ sponsored by the U.G.C., was 
held in the Department of Statistics, Cal¬ 
cutta University during September 19-23, 
1983. A large number of experts in the 
fields of statistics and agriculture from 
different parts of the country took part in 
the symposium. 

In the context of measurement of the out¬ 
put of a crop in any geographical area like 
a country or a state; one must first be clear 
about the distinction between a forecast 
and an estimate. A forecast of the produc¬ 
tion of a crop is a figure which should be 
given ideally before the harvesting of the 
crop. An estimate on the other hand is 
a post harvest figure. Forecasts of crops 
are needed, for budget formulation and 
short term planning; setting out import 
export policies; fixing support prices; 
chalking out storage and distribution pro¬ 
grammes; seed replenishment, ensuring 
adequate supply of fertilizers, famine pre¬ 
vention etc. On the other hand; estimates 
of crop output are required mainly for long 
term planning; measurement of national 
income, identification of areas for research 
and development; evaluation of development 
programmes, implementation of crop insu¬ 
rance and similar purposes. In these dayS; 
there is enough awareness among people of 
the importance of crop forecasts and esti¬ 
mates. However; the methodological com¬ 
plexities and organisational difficulties which 
beset the problems of successful forecasting 
and estimation of outputs of crops;.are often 
not fully appreciated. 

The output of a crop in a given 
geographical area such as a district .or'a 
Itatb broadly depends on two thfngs the ahia 


sotrn with: the crop (hedait^) and tlia 
yield rate (per hectare) of the crop. If the 
two are accurately known then by taking 
their product One can get the total yield of 
the crop in the given geographical area well 
in time. 

For the determination of area under a 
crop until recently two distinct methods used 
to be followed in the different states. In 
those states where permanent reporting 
agencies like the village patwaris exist; 
generally the method was based on complete 
enumeration of fields by such agencies. In 
those states (the permanently settled ones 
like B.; Kerala, Orissa) where such 
agencies do not exist; the practice was to 
follow the method of grid sampling as 
developed by Professor P. C. Mahalanobis. 
Boughly; the method 'consists in marking 
out square grids randomly located on the 
map of the entire geographical area under 
consideration and determining the area 
under the crop in each such grid. The 
hectarage figure for the entire geographical 
area is then found by the method of propor¬ 
tional parts by taking into account the part 
of the total area that is represented by the 
sampled grids. The complete enumeration 
method was generally believed to suffer trom 
larger ascertainment errors. Further,- since 
the patwaris had many other work to do, 
their reporting was seldom timely which 
resulted in large lags in the issue of the 
precasts and estimates. To remedy this 
deficiency the Central Govt, has recently 
introduced some schemes like the TRS 
(Timely Reporting Scheme) under which 
special care is taken so that tiihely and 
accurate refiorfing is made on 20% of all the 
villages in an area. The part reported upoh 
is changed from year to year so that in a 
five yearly f^riod all the villages in the area 
are bovered by rotiitidh. The grid sampling 
method Was generally considered satisfactory 
so far as determination of area under a 
mpjof crop like ommi over a large geographi¬ 
cal nditilke a #lteHWn concerned, kowever; 
with the growing emphasis btdttg put on 
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crops with relativcJy lessor heettnie folnteg 
liDportancei raplooement of traditftmal grid 
sampling by something more Intensive pomes 
on the cards. The centre proposed that 
here also the method of 20% sampling of 
Villages should be introduced and for this 
a new scheme known as EARAS (Establish¬ 
ment of an Agency for Reporting Agricul¬ 
tural Statistics) was put forward for states 
like W. B.f Kerala and Orissa. These states 
either have switched over or are gradually 
switching over to this new scheme. In W.B. 
at present both the systems are in vogue on 
a provisional basis. 

For the determination of yield rates the 
method generally used by the different states 
is that based on random crop cutting experi¬ 
ments. In this method a number of fields 
growing the crop is selected randomly 
through a multistage process and then in 
each selected field cuts of^he standing crop 
in randomly demarcated small areas are 
obtained. The yield rate in a geographical 
area is determined on the basis of weigb- 
ments of the different cots located in the 
areai doe alloannce being made for driage 
and similar factors. A large number of crop 
cutting experiments on different crops arc 
made in each state by agencies like the State 
Bureau^ State Departments of Agriculture^ 
Revenue Departments etc. throughout 
the year. 

The above system of forecasting and 
estimation of production of different crops 
pursued by the government was discuss^ 
and critically examined by different speakers 
in the symposium* Some speakers emphasised 
the need for minimizing what fve known as 
non-sampling errors i.e. errors which arise 
at the ascertainment stage due to wrong 
reporting, non-responsei omission etc* 
Minimization of such errors require proper 
training of field staff and tightening of 
supervision. Some other speakers emphasized 
the heed for proper stih^o^tlon to make 
the estimate of yield rate.more dependable. 
Thys in determining the yield rate in a 


feogttphieal imitf lay» a Moekioaawpeli 
get a mofo reliable Igure if* Instead of 
considering the block as a wholei (me strati¬ 
fies or breaks R up into an irrigated part 
and a non-irrigated partf parts under high 
yielding variety and under traditional variety 
and so on. However; there are various 
hurdles in the introduction of such intensive 
stratificatioa at present; the main one being 
our lack of knowledge about the identity 
and extent of the various would be strata. 
Problems relating to special crops like jute 
or multiple harvesting crops like fruitS; were 
discussed in detail. Another aspect empha¬ 
sized was the choice of a proper estimate for 
determining the. overall yield rate of a 
geographical unit. It was pointed out that 
use of a simple average of cut yields without 
regard to selection of the villages and fields 
for crop cutting; may lead to an inborn bias 
in the ultimate production figure. 

Although crop cutting experiments are 
the most direct means of ascertaining the 
yield rate of a crop they are by no means 
the only ones. As our knowledge of the 
growth processes underlying different types 
of crops accumulates; it may be bossible to 
get the prospective yield rate of the crop in 
a region on the basis of parameters like 
rainfalls in different weeks in the maturing 
period, measurement of soil humidity at 
different depths or biometrical determinants 
like height of the plant; girth at definite 
height etc. Some studies performed with 
crops like ricc; jute; groundnut; sugarcane 
were reported upon. The problem of setting 
up production functions to determine yield 
on the basis of inputs given; was also 
examined and some suggestions regarding 
methods for ascertainment of actual input 
figures as also for fitting a production fun¬ 
ction were pot forward. For integrating 
the different api^oaches it was suggested 
that on the basis of information on ancillary 
oharaders; past crop cutting' data; and 
edditional knowledge about ’factors like 
variety (high yielding or traditional); mana¬ 
gement practice (Rri^d or imn-irrigated) 






•tt.| one ean tet up for eaeh village lot 
block a projected yield rate and hence deter¬ 
mine the projected yield for each village. 
Using these projected yield figures as auxili¬ 
ary variables one can set up what is techni¬ 
cally known as a ‘ratio estimate* utilising the 
crop cutting figures for the current season. 
Such a practice^ it was suggestedi. would 
obviate the need for intensive stratification 
but would at the same time incorporate all 
additional information into the estimate. 

For the estimation of crop production of 
the country quite a different approach has 
been followed by some theoretical workers^ 
mostly econometricians. Their idea is to 
fit suitable models to time series on produc¬ 
tion and related variables and use these to 
project the output at future times. The 
limitation of this method is that generally it 
can succeed only at the macrolevel. The 
practical as well as theoretical aspects of this. 
approach were examined by a number of 
speakers. . 

Rapid developments in space science are 
gradually providing new tools for acquiring 
knowledge about the agricultural situation 
in a country. Remote sensing of agricultural 
crops is of recent introduction in India. 
Records obtained through remote sensing 
from satellites and aircrafts^ coupled with 
available information about ground truths, 
Jielp one to generate agricultural statistics 
pertaining to wide areas at frequent intervals. 
The potentiality of the method for determi¬ 
nation of crop area in inaccessible regions 
was emphasiced by some speakers. 

In the present age real life problems have 
generally become so complex that most of 
them require a multidisciplinary approach 
for arriving at a solution. The present 
symposium illustrated this in the context of 
the problem of forecasting and estimation of 
crop production. There were interactions 
of various sorts—between agriculturists and 
statisticians, practical worken and theoreti¬ 
cians, government officials and academieiuis 
and the general feeling was that each group 
got enriched in the luoeesi. □ 

2Q 


A plaht fist Irfewlai large^lke Moioeryitale 

A new automatic plant has been designed 
for drawing substances—mostly optical and 
scintillation alkali-halide monocrystals—with 
a melting point up to 1,000'C and mass of 
tens and even hundreds of kg from a molten 
mass of monocrystals. 

The huge plant consists of an electric 
furnace^ an annealing furnace^ a gadget for 
removing a grown crystal^ an operational 
control panels a control panel for a growing 
furnace and a control panel for an annealing 
furnace. 

The method of growing used in the new 
plant ensures a high quality of monocrystals 
and can be used for drawing crystals of any 
sizCf but the crystal size depends on the 
furnace dimension. . □ 

APN 


Paeumatfe transport for powdered materials 

Pneumatic transport has been designed 
for handling cement, ash, coal powder, lime 
and other powdered/granulated materials. 

The new plant can be effectively used in 
civil engineering, chemistry, agriculture and 
transportation. □ 

APN 


Anaesthetic cotton 

Cotton, developed by Kirov Institute of 
Textile and Light Industries, Leningrad; can 
anaesthetise the eye and dilate its pupil. 

To imbue the fibre with special properties 
became possible by combining it chemically 
with adrenalin, which is widely used in eye 
treatment. But its solution easily washes 
away together with lachrymal fluid and, 
therefore, quickly loses the effect. 

Dilatation of pupil with the help of 
unusual cotton is painless, sets in quickly, 
lasts long and does not cause inritation which 
makes it possible to widely use them, espe¬ 
cially tor children. □ 

' APN 
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Recent Tren^ In Wind Energy—Shnmt 

K. Tewnri. PnUlaher: Indian National 

Selentiflc Docnmentatlon Centre, New 

Delhi 110012. Price Ra. 30^ Foreign $ 10. 

The preieot volume ia publiahed in the 
itate-of-the art report aerlee. Of the non- 
depletable energy aourcea wind energy haa 
been need for thouaanda of yeara to propel 
boata and ahipa; it haa alao provided rotary 
wind-mill power to replace human alavea. 
For rural areaii wind-mill haa been an 
eatabliahed technology in many countriea. 
In recent yeara, modern technologiea have 
been applied to develop wind milla of 
higher efficiency to convert wind energy into 
mechanical energy or electrical energy. 

Author haa given Jn thia report a detailed 
anaiyaia of wind energy and characteriatica 
in chapter 1 and 2 for uae in the converaion 
proeesa. Wind energy potential for India la 
a uaeful addition in chapter one. Charta 
ahowing wind energy nature and patterna in 
different regiona of India will be of immenae 
interest to the readera and reaearchera who 
are working on the wind energy prablema 
for thia country. 

The next chapter containa energy con- 
veraioo coneepta which include different 
typea of rotora, wind turbinea etc. The 
chapter on performance parametera and data 
ia an excellent review of the mathematical 
conce.^a which determine the efficiency of 
the conversion methods. A comparison of 
the various wind turbine coneepta of modern 
technology ia not ao elaborate aa wonid 
have been useful for a comprehensive idea 
on the recent trends. 

In chapter 5, an account of small wind¬ 
mill developments ia reported with special 
reference to India. The next chapter con¬ 
taina the description of medium and large 
wind electric genera^ra developed or under 
development in the European countries 
and U.S.A. * 

From repmrt Rfa welt reeognlaed that 


^ wbid OMiriF Ir t lla^d wllek ihoald lw 
explored earnestly ib India In view pt Ul^ 
rural development programme. Etowever, 

the achievement in India ia Inalgniflcant so 
far in thia field. 

In conclusion, the esseaament of the 
techno-economic feasibility given by the 
author does not indicate the wind energy to 
be competitive with known energy aourCM, 
but the former may be economic on a longer 
time scale. 

In view of the present energy problem, 
unconventional renewable energy resources 
are being explored all Over the world. 
Wind energy la one of those which can meet 
partial demand in the rural sector in India. 

The status report given by the author, 
though not complete in technical details, at 
least, indicates its importance for R and D 
programme In India. Probably, thia field in 
India can derive benefit by foreign collabora¬ 
tion, since the technologiea in the foreign 

countries are well developed to be oommep> 
dally used within the next five yeara. 

Appendix d la referred to in the footnote 
on page 135, which fli not found in the 
report. However, the report contains ready 
reference to the details of manufacturers of 
the wind turbines of foreign countries. The 
American Wind Energy Association is coor¬ 
dinating the manufacture of wind'^ill and 
turbinea in the U.S A. 

From the poaibillty of wind energy utili¬ 
sation in India, it is high time for us to 
organise a similar association to consolidate 
the efforts of the private enterpraneura to 
manufacture wind energy devices. The 
Council of Scientific and Industrial 
Research may develop the techniral know¬ 
how and transfer it to the manufacturers 
through the association. 

The present status report on wind 
energy should be given a serious considera¬ 
tion with no less importance than other 
oneonventional energy programme In India. 
The obvious reason Is its suitability for the 
rural population which constitute nearly 
t0% of the total. D 
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SCIENCE CORIMER 


Arttdes publUed in thb section are (or stndents and 
genera] readers for understanding science In the perqwctbe 
^ its ftuidainentsls. We Iwrite science teachers and scientists 
for contribnting articles to this section. Also we shall 
appreciate conunents from our readers on the aiticies psiblished 
in this section.—■£<(. 


REFLECTIONS ON THE SCIENTIFIC ENTERPRISE 

V. V. RAMAN* 


OCfENCE^ in the broadest meaning of the 
^ term) is as old as civilization itself. 
When) in the ancient world) man wondered 
at the heavens and wove stories about how 
the world came to be) he was doing science. 
When he speculated that all emerged from a 
single entity or computed the date of the 
next eclipse he was doing science also. But) 
like art and musiC) literature and philosophy, 
science in the ancient world was but another 
expression of civilization’s creativity. It 
enriched human life without transforming it 
significantly. 

With the rise of modern science) however) 
the situation changed dramatically : science 
bepn to take on a new and powerful dimen¬ 
sion in human culture. It underwent a radi¬ 
cal change in its methods and goalS) and 
began to recognize more and more clearly 
the fruitfulness of the enterprise. 'ISince the 
17th century) science has been expanding in 
scope and growing in content with ever in¬ 
creasing intensity. By the 19th century it 
began to give more than a moral boost to 
the tentatives of technology. Indeed the 
wedding of science and technology was per¬ 
haps a circumstance of the greatest moment 
in human Ustory. For by this process the 
moat potent forceS) both for supreme good 
and for devastating evil) have been released ' 
ig. the of that history. And though 

SI 


perceptive commentators have predicted 
doom and destruction to mankind as well as 
the materialization of a terrestrial paradise 
as a result of this scientific-technological 
revolution) no prophet can be quite sure of 
what the ultimate consequence of it ail will 
be in the centuries to come. 

One unfortunate result of the close in¬ 
teractions between science and technology 
has been that the common man) and even 
many students and practitioners of science) 
have sometimes confused one with the other. 
Thus many tend to equate television and 
1>DT) space exploration and nuclear weapons 
with science itself. What is more, whereas 
the gadgets and impacts of technology have 
penetrated many corners of the globe) the 
spirit and philosophy of the scientific world¬ 
view have not touched the masses even in 
the so-called advanced countries of the 
world. Pseudoscience and commercial 
exfdoitation of soientifiejargon thrive in these 
countries as rampantly as superstitions did in 
the Middle Ages. In a country like India) 
with its long tradition of intellectual inquiry, 
science as a search for truth is of great 
appeal to its devotees; yet the weight of age- 
old worldviews and unscientific practices 

*ProfeM(ff of Physics and Humaoitiss, Roi^mfer In* 
itiuite of Tcfdinoioiyi Rochester, N. Y, 14«2J 
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io; Ww k grtppiilf I[9l4 oil tliie 
Binds of the people. 

While H is undoubtedly of grester urfeney 
to ejiploit the fruits of science and techno¬ 
logy to B’adicate misery and disease and to 
upgrade the level of human existence in the 
developing countries^ it would be unfoi> 
tttoate if all this is done while letting the 
people at large think and function with medi¬ 
eval beliefs. The sad fact is that even the 
elements of micro-biology and astronomy 
have not reached the masses in many develop¬ 
ing countries. MilHons continue to believe 
that gods and goddesses cause smallpox and 
epilepsy; and that the winter solstice demands 
special prayers in places of pilgrimage. 

At the same time; in the courses and pro¬ 
grams that students of science and engineer¬ 
ing follow in academic institutions there are 
few opportunities for them to reflect over the 
essential nature of the scientific enterprise; 
its conceptual foundations and philosophical 
assumptions. All too often they are influen- 
nced by the popular writings of thinkers who 
point to the limitations of science; to its 
narrow-mindedness in refusing to accept astro¬ 
logy and the occult; and argue that on the 
whole scientific truths are unreliable because 
they tend to change from generation to 
generation. 

In the following series we will reflect 
over various aspects of the scientific enter¬ 
prise; trusting that this will contribute to the 
elucidation of science as a major enterprise 
in human civilization. 

Meanings of the Word Seieime 

Like many other frequedtly used words; 
the term science does not admit of an easy 
or universally acceptable definition. The 
etymology of the word may be traced back 
to the Latin scientia which simply meant: 
knowledge. In languages like Oerman and 
Dutch also the word for science and know¬ 
ledge ate IttteMelated: WiMensehaft and 
Wetonschap. The older English word for 
science; natural phiiyoiidiy^ ^ve an addtth> 
enal oolcr to ^ aotMtyt ' as the> word 
phtioii^ 3 f ili^iied # tow flf fcnowlediei 


^aisikmi Hkui»phl|oiopiii»n«p^ 
rent kinds of knowledge; gyaus wiMnn nr 
knowledge of Ihahttan { pragyaan; intefle- 
ctnal intuitioa ; and vigyaoa; mmselousnesB 
or worldly knowledge. Thta last term was 
also taken to mean seience. 

In any event; the word selenee in Ht 
modem connotation came to be used widely 
in English only firom the 19th century on¬ 
wards. A modern standerd dictionary 
defines it as "any department ef knowledge 
in whleh results of investigation have been 
logically arranged and systematized in the 
form of hypotheses and general laws snbject 
to verification.* Philosophers of science bave 
looked upon science in different ways. In 
the 19th century; Herbert Spencer wrote : 
"Science is organized knowledi^.* To Tho¬ 
mas Huxley science was "nothing bnt trained 
and organized common sense; differing from 
the latter only as a veteran may differ from 
a raw recruit/ 

In all these and in similar definitions 
science is regarded as a vast storehouse of 
carefully arranged pieces of information. 
This view still persists. A modem author 
describes science as "knowledge that can be 
written down, forgotten; and learned again; 
with its form and content remaining 
uncbanged.” 

But there Is more to science than know* 
ledge and systematization. Indeed there is 
another view of science which goes beyond 
the knowledge-content aspect of scleUM. In 
this view science is a human enterprise; an 
activity that eme^s from man's innate 
urges. Hence Oeorge Sarton's rhetorical 
question, f*May we not say that whenever the 
attempt to solve a problem Is made methodi¬ 
cally; according to a predetermined order or 
plan We are witnessing the very growth of 
science T 

Ttdi is ebrtainly a fflueh broader perspec¬ 
tive of science. It brings Out Hw fact that 
N is not simply knowledge that constitutes 
scienoe; but equally the route# and reasons 
by whl^ ilmt knowledge isutmi»ed. Whm 
we kte toMl flat the eun It ninety three 



Bk}iljk>a siiiet away from the eartb we tea^ 
to thiak that we are talkiog acieaoe« whereas 
when we hear that Asoka renounced arms 
after the Kalinga War^ it sunds like history. 
Yet there is essentially little difference betw« 
een the two statements in terms of our 
modes of understanding. Science includes 
the reasons one should be interested in 
knowing the sun’s distance from uSj in how one 
goes about determining that distance^ and so 
on. In like manner^ the methods of investiga- 
tious by which scholars have unearthed in¬ 
formation about Asoka and bis exploits could 
well form part of the scientific enterprise. 


hlian jnUn^tk with tke «rp/l4 irdttiii hilill 
in a variety of ways: wbh feelinga and 
emotions, with intpition and speculation^ as 
also with his intellect. The poet and the 
philosopberf the. artist and the mystic^ the , 
activist and the relgious persooi all respond 
to the world around them. And so does the 
scientist. Science is man’s effort to grasp 
the universe of phenomena intellectually. 
In science one tries to comprehend the world 
in terms of reasonSj relations and reference 
systems. In the scientific search and inter¬ 
pretation one seeks order rather than mean¬ 
ing; consistency rather than certainty. □ 



Free anino acids of some regionally available 
medicinally Important plant seeds 
In recent years, there is an increasing 
realization of the hazards of protein malnu¬ 
trition vis-a-vis intellectual dwarfing of 
children particularly in school age group*. 
In India, the majority of the people are 
vegetarians and depends for their need of 
protein on legumes and cereals which are 
rich in protein content and used 
medicinally*’*. 

Our general interest in the chemistry of 
medicinally important plants has promoted 
us to evaluate the protein and amino acid 
contents of some regionally available plant 
•eeds*”*. Many workers studied the protein 
and amino-acid contents of non-edible and 
toxic seeds. In this paper, we wish to 
report the frpe aminoacids of some medici* 
nally important seed** 

Two seeds of Splamm jcpnthoaafpum 
S^kkoiiatium, Parkituonia ao^Mta, Luffa 
OfpMH0a, LaUana oamflrot 



anthui hybrtdua and AlUum otpa were used 
in the indigenous system of medicines for 
various ailments*'*. The air-dried 
powdered seeds were first extracted with 
light petrol to remove lipids, followed by 
extraction with 80% ethanol at 60*0 till the 
extract gave negative ninhydrin test to 
isolate free amino-acid. 

Teat samples were prepared by treating 
ethanol-extract with activated charcoal or 
alumina to remove colouring impurity and 
then concentrated under vacuum. The 
aminoacids were purified by ion-exchange 
column-chromatography’*. Dowex 50x4 
(200 to 400 mesh), ammonium and hydrogen 
form resins were used for ion-exchange 
chromatography. The purified samples 
were concentrated and dissolved in aquous 
ethanol for isolation, separation and identi¬ 
fication by uni- and two-dimensional paper 
chromatography**''* find paper eletro- 
phoresis. 

The amino acids were analysed by two- 
dimensimial paper chromatography over 
Whatmann filter paper No. 1, using solvent 
systems Butanol t aceticaeid ; wamr (12!3;5} 
and pitenol solvent r ethanol: ammonia 
(li(: 4 . The spots were located by 

spraying <^«lih nhUkydrin in n^tpnt nnd , 

gC3BNCB mTintg. 



ifientifleci by boinpacing tbeir kf vainet wiin apraying with ipeeifie colour reagent^*"**, 
thoae of authcotlo aatnplm under the and compariaoo with the authentic samplet. 
identical condition and recorded in Table 1. Table 1 shows that Parkisonia aeulaaia^ 


TABLg I : PrM AmlnescMs In plant aenda 


B 

Free Plants g, 

Amfoo. —>> g 0 

acids SM 

1 ^ o 

! o« 

1 MM 

Soianam 

khasianum 

Parkinsonia 

aculeata 

Lantona 

Camara 

Amaranthut 

hyhridus 

1-^ 
J ^ 

W as 

a<S 

(31 

« 

•S ** 
&8 

< s- 

Allium cepa 

<9 

il 

8u: A a : W 

8 

< 

• » 

lu 

ja 

Os 

Aspartic acid 


+ 

+ 




.- 1 - 


4" 

?3 

06 

Glutamic acid 

+ 


— 



-1- 

+ 

+ 

4- 

2ft 

12 

Serine 


+ 

+ 





+ 

— 

22 

22 

Glycine 

— 

+ 

— 

— 

— 


+ 

mm. 

... 

23 

26 

Threonine B 










26 

33 

Alanine 

+ 

H' 


+ 

+ 

+ 


■1- 

4- 

30 

41 

Valine B 

+ 

-1- 

-1- 


+ 




4- 

31 

62 

Itolecuine 

H" 






+ 

... 

4- 

67 

71 

Leucine B 

+ 

— 

+ 


+ 


+ 

... 

4- 

70 

73 

Histidine B 



+ 



+ 




11 

50 

Lysine B 

+ 





... 

+ 

... 

4- 

12 

S7 

Quinine E 



+ 

+ 

+ 

+ 


+ 

4" 

IS 

66 

Phenylalanine E 

4- 


4- 

— 

-1- 


+ 

.. 

4- 

60 

72 

Tyrosine 


— 

— 

— 

... 

+ 

+ 

— 

— 

45 

43 

Tryptophan 

— 

— 

+ 

— 

— 

— 

— 

—• 

+ 

50 

SS 

Prollne 

+ 

-I- 

+ 


+ 

4- 

+ 


— 

34 

73 

Hydroxyprolioe 

— 

— 

— 

-1- 

— 

— 

— 

— 

— 

22 

44 

Cysteine 

+ 

— 

+ 

— 

— 

— 

— 


— 

08 

05 

Cystine 


— 

— 

— 

— 

— 

— 

— 

4- 

03 

16 

Methionine 

— 

+ 

— 

— 


— 

— 

— 

— 

50 

62 

4-Aminobutyric acid 

— 

— 

— 

— 

+ 

-1- 

4* 

4- 

4- 

40 

53 

Tonrine 

4* 

+ 

— 

— 


— 

—• 

4- 


20 

28 


Note: + indicate! the pretence and 

— indicates the absence of amino acid. 


The presence of certain aminoacids such 
as lysine; histidine, arginine, cystine, gluta¬ 
mic acid and aspartic acid were conflrmed 
by paper electrophoresis, using various 
bnffer solutions (viz. buffer pH 1.9, pH 6.0, 
pH 8.0 and pH 11.5). Separation of amino- 
acids were carried out at ISO V, i.e.about 
5 V/cm with initial current of 20-30 mA for 
17 hr from a constant vpltage source; spots 
were located by spraying with neutral, 
acidic and alkaline ninhydrin solution and 
the Rf values compared with authentic 
samples. 

Aminoadds of similar nature having 
close Rf values were further confirmed by 
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L. Cylindrioa, S. xanthocarpum, and A. hy- 
bridus seeds are rich in essential aminoacids, 
while S. khasianum and A. cepa contains 
only one essential valine and arginine res¬ 
pectively. Lysine; an essential aminoacid 
generally present in most plant seeds, was 
found only in S. xanthocarpumt A. specioaa 
and L. oyltndricat which also contains the 
rare occurring amino*acid leucine. P. aou- 
leata and L. oyiindrioa contains tryptophan 
while cystine is present only in L. oyiindrioa. 
Methionine is found in S. khasianum and 
A. hyhridus. 

Orateful acknowledgement is made to 
UOC New Delhi, for the award of 
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Effect of mineral nntrlenta on growth nnd 
enentlnl oil formation in CymbqPogon 
winterianus 

Citronella grass (Cymbopogon winiorianu* 
Jowitt)i a native of Ceylon* was first intro¬ 
duced in Java in the early years of this 
century where it was very suceessfui. This 
subsequently became popular as “Java citro¬ 
nella grass* and the oil as "Java citronella 
oil* in the essential'trade. This oil is a 
widely-used raw material in perfumeryj 
soaps* cosmetics and pharmaceutical indus¬ 
tries. The annual requirement of the oil in 
the country was estimated at 500 tonnes. 
Java citronella was introduced into North- 
East India by the RRL-Jorhat in 1965. A 
number of studies have been done on the 
cultivation and improvement of this plant 
throughout India under varying cultural 
conditions. Some authentic compilations in 
this area of study are available in a number 
of research papers*"*. Available reports 
indicate that no attempt has been made on 
improvement studies of the plant with the 
applimttion of mineral nutrients. The present 
study deals with the effect of mineral nutri¬ 
ents on the growth and essential oil forma¬ 
tion of this important cash crop in the hilly 
tracts of Darjeeling* West Benagl. 

Forty-day old seedlings grown from the 
slips of C. winterianus were transplanted in 
experimental plots (10 m*) of Mungpoo 
Research Nursery (altitude 700 m)* Darjee¬ 
ling* at a spacing of 75 x 75 cm during April 
1981 In a randomise^block design with 
three replications. The plots conteined 
orpnicaUy rich loamy soil. The plants were 
alloiredto grow in natural conditions for 
anothM ten days. When the idahts become 
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iitobliihedi they were tobjectcd to the 
foUowlpg experimeati: (a) Treetmeate with 
different mineral nutrlantti via* Zn OEndg 
ai souroe), Mg (MgCl,i 6H,0 as ■onree)i 
Mn (MnCI,, 4HyO as souree)| Fe (FeCl, as 
source)} B (H,BOa as source) and Mo 
(HgMoOa as source) were done In three 
concentrations (Ij 10 and 50 fflgl**). 
(b) Treatments with different minerals as 
stated above in combination (considering 
two or three at a time)} the concentration 
being 10 mgl**. In both setsj plants were 
fed with 30 ml/plant nutrients through loaves 
during the morning in five instalments 
followed by covering the plants with poly¬ 
thene bags for 1 hr.. The plots were liberally 
watered as and when needed. Growth 
behaviour of the plants were examined by 
the study of total extension growth (cm)} 
tiller formation and formation of leaves at 
IS-day intervals. The extraction and esti¬ 
mation of essential oil was done by “Hydro- 
distillation method* of Von-Reehenberg as 
described by Guenther*. Mean growth data 
of each plant as well as oil content of each 
treatment were analysed statistically and 
their percentage increase or decrease over 
control were calculated. 

Significant increase in extension growth 
(Table 1) was revealed by the treatments 
with B 10 and SO mgP* and Mg SO mgl~*} 
the maximum increase being observed in B 
10 mgp* treatment. As regards tiller for¬ 
mation and leaf formation} the maximum 
increase occurred in Mn 10 mgp* tibatment 
which also maximised the essential oil for¬ 
mation. Mo 10} B 10} Mg 1} Mn 50} Fe 10 
and Mo 1 mgl"* treatments were also consi¬ 
derably significant respectively. Mineral 
nutrients with other concentrations were 
Inhibitory or without any significant effect. 
A maximum inhibition was noted In Zn SO 
rtgl"‘ treatment. 

A positive increase in extension growth 
(Table 2) was revealed by Fe+B only. Other 
treatments decreased tile extension powth 
and a maximum decrease was observed in 
Zn+Fe treatment. Tiller and leaf formatiofi, 

VOL.5O.N0.i 


TAfiLin Msec »r la»M|rHI’fb.HbaiidlMi 
grewth Md eiseadal oil fermatlea la 

C.wbiMrfam$ 


Ttaatircat 

(WSt'*) 

FSieentage inereeie (+) or decrease 
(—) over control: 

Extension 

growth 

Tiller 

Leaf 

Esmdal 

oil 

Zn 

1 

—10.5 

—21.2 

-7.8 

-10.0 

Zn 

10 

— 7.4 

—21.0 

— 3.1 

-10.0 

Zn 

50 

- 7.8 

—29.6 

-4.5 

-10.0 

Mg 

1 

-liO 

+22.5 

+14.3 

+30.0 

Mg 

10 

— 5.0 

—27.9 

- 88 

—10.0 

Mg 

50 

+ 8.8 

-24.5 

— 4.2 

—1041 

Mn 

1 

— 0.7 

+ 22 

+ 2.3 

+ 3.0 

Mn 

10 

— 6.9 

+37.7 

+23.3 

+50.0 

Mn 

SO 

- 2.9 

+15.0 

+12.5 

+25 0 

Fe 

1 

+ 2.6 

+ 3.6 

+ 5.4 

+10.0 

Fe 

10 

+ 3.2 

+12.4 

+10.9 

+20.0 

Fe 

50 

+ 6.9 

H- 3.3 

+ 4.8 

+10.0 

Mo 

1 

+ 3.8 

+10.6 

+10.2 

+ 2041 

Mo 

10 

— 3.5 

+32.7 

+20.5 

+40.0 

Mo 

50 

-11.2 

-28.7 

— 8.2 

—100 

B 

1 

+ 3.8 

—20 4 

— 4.0 

0 

B 

10 

+12.8 

+23.7 

+162 

+300 

B 

50 

+10.5 

-13.4 

— 2.1 

0 

Control 

142.3(Cffl) 

25.2 

167.4 

1 .0% 


TABLE 2! Fffacc of different mineral nutrients on 
grewth and enentlnl ell fermetien In 
C. wimerimus 


Percentage increase (4) or deocase 
Treatment (•') ever control: 


(10ffigI->) 

Extension 

growth 

Tiller 

Leaf 

Essemiai 

oil 

Zn+Mg 

-11.9 

+13.4 

+ 9.8 

+20.0 

Zn+Mn 

-13.9 

-21.3 

— 9.5 

-10.0 

Za+Fe 

—16.1 

—41.3 

—29.2 

-60.0 

Zn+B 

—10.2 

-22.3 

-15.7 

—25.0 

Zn+Mo 

- 3.2 

-24.7 

- 8.3 

—10.0 

Mg+Mn 

T- 5.5 

+34.7 

+28.2 

+45.0 

Mg+Fe 

— 9.2 

+29.5 

+21.1 

+400 

Mg+B 

-4.8 

+ 8.7 

+ 6.3 

+15.0 

Mg+Me 

-15.2 

—22.1 

— 2.0 

0 

Mn+Fe 

- 9.8 

- 5.9 

— 3.1 

0 

Ma+B 

-13.9 

+21.4 

+I4J 

+30.0 

Mn+Mo 

— 0.5 

+18.1 

+12.2 

+25.0 

Fe+B 

+16.1 

-15.9 

— 32 

-5.0 

Fe+Mo 

— 2.8 

+16.5 

+11.5 

+25.0 

Mo+B 

-6.6 

+22.5 

fl7.8 

+30.0 

Gontrel 

I42.3(cm) 

25.2 

167.4 

1.0% 





were enhanced by the treatments with 
Mg+Mn, Mg+FCj B+MOj B+MnjFe+ 
MOj Mn<fMo and Zn+Mg respectively; 
maximum enhancement being noted in Mg+ 
Mn treatment. Essential oil synthesis was 
augmented considerably in those treatments 
where the formation of leaf and tiller was 
enhanced. A considerable reduction in 
essential oil hiogeresis was revealed in treat¬ 
ments with Zn-I-Fe and Zn + B. 

Extension growth was not remarkably 
increased in any treatment (Table 3) whereas 
Mg-fMn + B decreased the same by 18.8%. 


TABIB3; Effect «*f <l|ffer«i<t (r>|n»ral mitrlantt 
on rrewth and Msantlal oil formation 
In C. winter lams 


Treatment 

Percentage increase ( 4 -) or decrease 
r—lover control: 

(10 mgl-1) 

Extension 

growth 

Tiller 

Leaf 

Essential 

oil 

ZnH* Mg-fMn 

+ 0.5 

+129 

4-10.0 

+70.0 

Zn+Mg+Pe 

- 6.9 

—26.0 

—16.8 

—25.0 

Zn+vrg+B 

- 7.1 

—14.5 

— 6.4 

— 5.0 

Zn+Mg+Mo 

— 9.1 

+17.5 

+ 12.3 

+25.0 

M ^-f-M n-f-Pc 

—14,4 

+ 97 

+ 6.2 

+ 5.0 

Me+Mn+U 

—I8.S 

—14,0 

- 38 

-5.0 

Mi+Mn+Mo 

— 9.1 

-20,5 

-13.3 

-15 0 

Mn4.Fe+B 

+ 01 

—15.9 

— 5.8 

— 5.0 

Mn 4 .Fe 4 .Ua 

4- O.S 

+ 8.1 

+ 7.3 

+ 5.0 

Fe4-B4.Mo 

— 06 

—24 2 

-14.4 

-•’5.0 

, Control 

142.3(cm) 

25.2 

167.4 

1.0% 


Only 20% augmentation in essential-oil 
biogenesis was revealed by both Zn+Mg4- 
Mn and Zo + Mg-|-Mo treatments when both 
tiller and leaf formation concomittently 
increased. The effect of all other treatments 
were either inhibitory or insignificant. A 
maximum inhibition in tiller; leaf and oil 
formation was noted In treatment withZn+ 
Mg+Fe 10 mgl-‘. 

The plant C. xpinterianua was successfully 
grown in Eastern Himalayan hilly tracts of 
Darjeeling (West Bengal) for the first time. 
The effect of other mineral nutrients, viz. 
N; P and K on essential oil synthesis in 
CymbopogonhAwt been variously reported'". 
Foliar application of mineral nutrients on 
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growth and oil formation In C. «n'itfsftaffua 
revealed some interesting findings. The 
effectiveness of different nutrients on increa¬ 
sing the oil content has been manifested 
differently when applied singly or in 
combination. 

Of the growth parameters studied; the 
rates of leaf and tiller formation revealed a 
close agreement with the rates of essential-oil 
biogenesis. Those treatments which aug¬ 
mented the rate of leaf and tiller formation 
concomittently augmented the rate of essen¬ 
tial oil biogenesis. The relationship between 
extension growth and essential-oil synthesis 
could not be established in this plant species. 

Significant augmentation in the biogenesis 
of essential oil in C. winterianus was revealed 
In treatment with Mn; Mo; Mg and B. 
About SO and 40% increase by Mn and Mo 
10 mgl"’, respectively and a 30% by Mg 1 
and B 10 mgl~' were observed in this study. 
All these four minerals; two in cationic forms 
(Mn*+; Mg*"'') and two in anionic forms 
(MoO/"; BO,*") are related with the 
activation of enzymes in nitrogen 
metabolism'. This may be a possible path¬ 
way for the biogenesis of amino-acids which 
are capable of being translocated into the 
site of essential-oil synthesis and ultimately 
used during the synthesis of monoterpenes'. 

s. K. chatterjee 

R.P. HANOI 
D.P.SARKAR 

Directorate of Cinchona ft Other 
Medicinal Plants, Government of 
West Bengal. Research Section, 

Mungpoo, Darjeeling. 
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D. W. Me.Elro]r, CtlMar Phyttology and Bto- 
ekemUny, 1^63, (PnoHce Hall of India (P) Ltd, 
New Delhi, India). 

y J. B. Pridham, Terpenoids In Plants, 1967, (Academic 
Preu, London. 

Host ranee of the cncorbH mite, Tdtranyohua 
neocaledonicus Andre 
(Tetranychidae: Acarina) 

The cucurbit mite^ Tetranychus neocaU- 
donicua Aodre (Tetranychidae: Acarina)) 


which has been reported earlier under 
synonyms T. cucuthilae Rahman and Sapra 
and 7. equatorius McGregor, was observed 
to attain pest status on cucurbits in Udaipur 
and other cucurbit growing areas of 
Rajasthan. It inflicted heavy injury on foli¬ 
age by sucking the sap with its styletS) 
leading to poor yield. A perusal of available 
literature revealed that no host-range studies 
of this pest species in this part of the country) 


TABLB 1: Host rang* of T- neocaledonicusl^adrn. 


Family 


Botanical name 


Common name 


Caricaceae 

Carlea papaya 

Compositae 

Bldens pHosa 

BeUanthus annus 
Xantklum sirumarlum 

Convolvulaceae 

tpomoea batatas 

Ipamoea patmata 

Cruciferae 

Brasstea eampestrls 
Brasetca oleraeea 
Baphanus satins 

Cucurbitaceae 

Cueurblta mosehala 
Cueumli sativus 

Lagenarla sleerarla 

Lnffa acutangula 

Luffa eyilndriea 
Momordlea eharantia 

Euphorbiaceae 

Aealypha trtadour 
Eupharbla htrta 

Rlelnus communis 

Oeroniaceae 

Pelargonium grandiflorum 

Oraminae 

Pennisetum typhoids 

Labiatae 

Oelmum sanctum 

Leguminosae 

Dalbergla sissoo 

MeHlotus pardflora 

PIsum sattvum 

Malvaceae 

Althea rosea 

Oassyplum hirsidum 
Hibiscus esculentus 

Melioceae 

htetta agadaraeh 

Moraceae 

Ficus carlea 

Nyctagioaceae 

Bougainvillea speetabllls 

Onagraceae 

Clarkta ekgans 

Papllionaceae 

Cajanuseejan 

Glycine max 

Medleago satlva 
Phateolus spp. 

Phaseolus mungo 

Papveraceae 

Papaver orlentale 

Roaaeeae 

Rosa Indiea 

Solanaceae 

lyotpersteum esadentum 
SoUmum mehngena 
Solanum tuberosum 


Papaya 

Bidens(Weed) 

Sunflower 

Cockle-bur 

Sweet potato 

Railway creeper 

Sarson 

Cabbage 

Radish 

Pumpkin 

Cucumber 

Bottle gourd 

Ridge gourd 

Sponge gourd 

Bitter gourd 

Acalypha 

Euphorbia 

Castor 

Geranium 

Bajra 

Tutsi 

SMshant 

SenJI 

PW 

Hollyhock 

Cotton 

Bhindl 

Melia 

Fig 

Bougainvillea 

aarkia 

Arhar 

Soybean 

Lucerne 

Beans 

Black gram 

Poppy 

Rose 

Tomato 

Brinjal 

Potato 
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wUoh offers different flora on account of its 
arid and semkirid regions, have been under¬ 
taken. The only published record of T. 
mocalpdonieus from semi-arid region of 
Rajasthan is that of Pande and Yadava* on 
brinjal. From other parts of the country 
and abroad; it has, however; been recorded 
as a polyphagous pest**'^ 

A field survey was conducted in Udaipur 
and Its surrounding areas to scan 7. neocah 
edonicus infesting flora. Preliminary identi¬ 
fication was undertaken by the authors 
themselves. Thereafter; some of the speci¬ 
mens were sent for identification to the 
Zoological Survey of India; Calcutta and to 
the Department of Entomology; University 
of Agricultural Sciences; Bangalore; for 
confirmation. 

The survey for the mite species under field 
conditions has revealed that there were 41 
plant species belonging to 18 families which 
harboured all the stages of 7. neocaledcnicus 
(Table 1). Usually the mites were observed 
confining themselves to the dorsal surface of 
the leaves of these plants. However, during 
serious infestation they crawled over the 
ventral surface also. 

The present study adds three plants; vis. 
Xanthium strumarium, Cucurbita moschata 
and Acalypka Meulour to our knowledge of 
the host range of this species. All the hosts 
reported here; except brinjal; have been 
recorded for the first time in Rajasthan. 

The authors are thankful to Dr. C. L. 
Kaul for his valuable suggestions. 

B. L. SHARMA* 
Y.D. PANDE** 

Department of Entomology, 

University of Udaipur, 

Rsjasthan College of Agriculture, 

Udiipor.3IJ001. 

Received: 16 February, 1983. 

Present address : * State Horticulture Research Farm, 
Oovt. of Arunactial Pradesh, 
Shergaon 793 001. 

**Life Science Department, Osleotta 
Univenity Post-Oraduste Centre, 
Agaitala 799 004. 
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Colorimetric determination of methamldophra 
by cholinesterase inhibition 

Methemidophos (O. S—Dimethyl Phos- 
phoramidothioate); an insecticide with con¬ 
tact and systemic activity; is effective against 
a wide range of insect and mite pests on 
many crops and is recommended at the rate 
of 0.5 to l.O kg active ingradient per hec¬ 
tare. As the candidate insecticide is 
relatively new; awaiting registration for 
Indian Agricultural use; it is necessary to 
study the dissipation of its residues in/on 
crop plants from the consumers' health point. 
Of the two analytical methods described for 
the estimation of residues of methamidophos; 
one is a gas chromatographic method (GC) 
with a thermionic detector which is both 
sensitive and specific and the other is a thin- 
layer chromatographic method (TLC) which 
lacks sensitivity; however; its usefulness is 
limited for confirmation purposes only*. 
The procedure detailed hereunder is essen¬ 
tially a cholinesterase (ChB)-rahibition 
method applicable for the determination of 
monocrotophos residues in plant material 
(Communicated by Ciba-Geigy of India 
Ltd.; Bombay). Same methodology was 
adopted to quantity methamidophos from 
the fortified leaf samples of cowpea; through 
recovery assays and its further relevance in 
the determination of its residues; is presented 
in this report. 

GhB inhibitors (insecticide as well as 
naturally occurring components) present In 
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t)ie sample were extracted by j^aceration io 
chloroform. After repeated evaporations 
(on flash evaporators) i this concentrated 
medium was transferred to hexane. Inhibitor 
materiais in hexane were concentrate and 
then transferred to water and the organic 
layer containing pigments were partitioned 
and separated after centrifugation at 3000 
rpm for 10 min. An aqueous solution of 
insecticide (or water containing the inhibi¬ 
tors) is added to buffered solution (pU 8) of 
ChB present in blood plasma. These con¬ 
tents were mixed and incubated with butyryl 
thiocholine (BUTCH) and 5.5'-dithiobis-2- 
nitrobcnzoic acid (DTNB).’ Thiocholine 
formed upon substrate hydrolysis by non- 
Inhibited ChE; reduces DTNB to its yellow 
anion (5-thio-2-nitro benzoic-acid) and the 
absorbance of which is colorimetrically 
determined at 420 nm. Under rigid condi¬ 
tions of experimentation, per cent ChE inhi¬ 
bition with reference io non-inhibited blank 
is a measure of amount of inhibitor, present 
in the sample. 


1 1 BaCImatlon of Methamidophoa reilduet 
in fortified Cowpoa loaf samplat 


Amount of 
Methamidophoi 
fortified (ms) 

Amouot of 
Methamidophos 
recovered (ms)* 

Recovery** 

(%) 

9 

4.25 

89.0 

10 

8.20 

82.0 

IS 

12 75 

85.0 

:o 

18.00 

90.0 

2S 

22.25 

89.0 


* Reference curve was established for the quantity of 
teohniesi methsnidophos vs ChB inhibition percen- 
tsfe with reference to non-inhibited biank as 1C0% 
active. Omresponding to the inhibited enzyme, the 
amounts iff inhibitor (insecticide) were extrapolated 
from the above carve and doe eorrcctions were 
attended to. 

** With reference to the Brrtifleation level of the insec¬ 
ticide, reeoveted amounts were ex^essed as reco¬ 
very percentaiet. 

yOL.90.NO. 1 


the results from tbe recovery, tests Con^ 
ducted with five fortification levela (S, 10, 
15, 20 and 25 Vs) technical methamido- 
phoa to 100 g cowpea leaf sample (for each 
level) are presented in Table 1. 

In the preMnt study, recoveries of metha- 
midophos ranged from 82 to 90% at diBbrent 
levels of fortifications. Recoverias of 73 to 
106% of Monitor (methamidophos), from 
wide variety of crops by GC method of 
analysis (majority of the recoveries in the 
order of 90 to 100% at O.OS-0.1 ppm of 
added insecticide have been reported*. The 
sensitivity of the present enzymatic inhibi¬ 
tion method was 0.05 ppm of methamido- 
phos, while still lower limits of 0.003 to 
O.OOS ppm were observed with the GC. 
Maximum residues limits (MRL) or tole¬ 
rance levels of methamidophos set by FAO/ 
WHO for different crops* were as follows: 
0.1 mg/1 kg for cotton seed, rape seed, 
potato and su^rbeets; 1 mg/1 kg (for 
brussel sprouts, cabbage, cucumber, egg 
plant, peaches, pepper and sugar beet leaves), 
2 mg/1 kg (for broccoli, cauliflower, celery, 
lettuce, and tomatoes) and 5 mg/1 kg (fw 
hops). Even with the less sensitivity (005 
ppm) observed io the present enzymatic 
inhibition approach, (compared to the reco¬ 
mmended GC method) no possible health 
risks to consumers are contemplated as the 
tolerance levels (0.1-5 mg/kg) on any crop 
were always higher than this sensitivity 
level. 

Experimental methodologies for Azodrin 
(monoerotophos), phorate, phospbamidon 
and other insecticidal residues through enzy¬ 
matic assays involving ChE inhibition an 
more sensitive than non-enzyoiatic methods. 
Comparable results with enzyme inbibitioii 
and GC procedures for the determination of 
insecticidal residues have been reported by 
few workers*. Hence, this enzyme-assay 
procedure involving blood plasma as a source 
of ChE and BUTCH—DTNB, as substrate¬ 
working reagents fomu ah alternative, for 
regulatory purpose in the absence of sophistf- 
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Cated and expensive equipment like OC The 
only limitation identified with enzymatic 
assays is that the method Is not applicable 
for mixtures of ChE inhibitors^ but this 
difficulty can be overcome by the separation 
of mixed residues. 

The authors are grateful to Rallis India 
Ltd., R & D Laboratory, Bangalore, for the 
supply of Technical chemical of methamido- 
phos. The senior author Is thankful to 
ICAR, New Delhi, for the financial assis¬ 


tance in the form of senior feltowsblii. 
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s. linoappa 


Department of Entomology, 
Collega of Agriealtore, 

University of Agricultural Sciences, 
Bangalore 960 024. 
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SEMINAR ON CALCUTTA BEYOND 2000 A. D. 


The Indian Science News Association in collaboration with the Department of 
Science and Technology, Government of India ; Calcutta University ; CMDA ; Calcutta 
Corporation and a few other bodies, is organising a Seminar on **Calcat(8 beyond 2000 
A. Di*’ during the second week of February, 1984. The following areas are proposed to 
be covered in the Seminar : 


(I) Population 

(ii) Housing and Area Development 

(iii) Traffic and Transportation 

(iv) Health and Environmental Hygiene 

(v) Water Supply and Drainage 


(vi) Education 

(vii) Industry and Power 
(viii) Trade and Commerce 

(ix) Communication 

(x) Employment 


Persons interested to participate and attend the Seminar, are requested to contact 
the Secretary, Indian Science News Association, 92, Acharya Prafulla Chandra Road, 
Calcutta : 700009. 


sa 


ICaOBNCB AND CULTURE, JANUARY, 1984 



somsumr 


SEVENTY-FIRST INDIAN SCIENCE CONGRESS 
RANCHI. 1984 


SHORT UF&SKETCH OF GENERAL PRESIDENT 


Bin PBAXiSB BAKB4B 
PirofNior Ram Prakash Bambah waa bmm 
on 30th September 1925 at Jammu. He had 
hia school education at Wazirabad and Sial* 
kot He went to college at Govt. College, 
Lahore. Besides obtaining a high rank in his 
Matriculation examination be stood first in 
the Panjab University hi F.A., EA., B.A. 
(flons.) and M.A.—in the last examioation 
he secured 600 marks out of 600—a record 
unequalled in the history of the University. 



' Aftetabridspettas a Reieardb student 
of PcQfeas0fEC3iowIa, ha joined Delhi Urn 
varsity as a Lactum iihalaava vacancy) ii 
tlw Phtiks De^aKtBaant,iii^ before pattitfoo 
hi 1948 ha iswceedcd to^ John's CoUais 
tCml^ ww ^ SdaWw Sdipbii» 
NMlnilUiPIkaiaWSOiMte (b «•» 


yinon of Profosor L J. MordelL He spent 
the year 1950-51 at University College, 
London, During this yrar he wrote joint 
papers with H. Davenport, C. A. Rogers and 
K F Roth. 

Bambah retutned to India m 1951, 
Unable to find a job, he applied to the Natio¬ 
nal Imtitum of Scknccs-of India, who gave 
him a Research Fellowship foe six months on 
an ad*hoc basis. In April 1952, he was 
almost simaleaneouriy offered a Readership 
in the Panjab Univmsity, elected to a Fellow¬ 
ship of St, John’s College, Cambridge and 
appointed a member of the Institute for 
advanced Study, Princeton On his assu¬ 
rance that he would eventually like to work 
in India, Diwan Anand Kumar, Vice- 
Chancellot Panjab University at the time, 
gave him leave for two years immediately 
after joining the Univerrity. He spent these 
two years at Princeton and Cambridge. In 
1954 the Panjab Univetnty started post¬ 
graduate classes in the Mathematics Depart¬ 
ment consisting of only two members-— 
Profeaaor H. Gupta and Dr. R. P. Bambah. 
Profestmr Gupta with the assistance of 
Bambah start^ the process of building up 
this department which is now recognised as 
an advanced Cei^ by the UGC and is 
known fit the world (d Mathematics as a 
kading school of research and Gaining. The 
Departtnent at the moment has a staff of 3(^ 
wiA idne full PItofessora Bambah became a 
PmlsslOr in 19581 He obtained the Sc. D. 




Sd. k Gilt. 

degree of Cambridge in 1970 on the baais of 
his published work. He was elected to a 
Fellowship of the Indian Natknitl Science 
Academy in 1955* 

Bambah has todate written sixty*one 
papers and the theses of his students have 
resulted in twenty*four other papers* He 
has made contributioo& to congruence pro* 
perties of arithmetical functions^ sums of twp 
square^ methods of finding critical deter* 
minants of nonconvex rcgionsi non*homoge* 
neous forms, lattice and non-lattice covering 
by spheres and other sets, Minkowda’s 
second theorem, Minkowski’s amjectute on 
nonhomogeneous linear forms, values of 
nonhomogeneous mdefinite quadratic forms 
and other topics of Number Theory and 
Discrete Geometry. 

He visited U*S.A. as an NSF Lecturer for 
rummer schools m 1960 and aT* a Visiting 
Professor at Notre Dame University in 
1957-58. He was a regular Profess^ at 
Ohio State University from 1964 to 1970 and 
has frequently worked as a Visiting Professor 
there since then He was a UGC National 
Lecturer in 1971 and a UGC National Fellow 
from 1973 to 1975. He is a recipient of the 
&inivas Ramanujan Medal of the Indian 
National Science Academy. 

Bambah has been Editor, Journal oi the 


^ Supplement (1964) 

Indian Mathematical Society and member. 
Board of Editors^ TniBao Journal of Pure and 
Applied Mathematics. Nb has bnn one oi 
the Editmrs of the Journal of Nuidbet Theory 
(published by Academic Press) since its 
inception. Eb has been President of the 
Mathematics Section of Indian Science Con* 
greai and was Presidoit of the Indian 
Mathematical Society in 1969-70. He is a 
Fellow of all the three National Academies: 
Indian National Science Academy (F.N* A.), 
Indian Academy of Sciences (F.A.Sc.) and 
National Academy of Science of India 
(F.N.A.Sc.). He presided over Phyncal 
Sciences Section of the 48th session of the 
National Academy of Sciences of India and 
was Vice*President of INSA for the yean 
1979-1980. 

He was a member of the first UGC 
Review Committee pn Mathematics and 
convener of the Indian Steering Committee 
for the Binattonal Conference on Mathema¬ 
tical Education and Research. He was a 
member of the Gajendragadkar and Sen 
Committees on the Governance of 
Universities. He served as a member of the 
University Grants Commission from 1976 to 
1979. He is currently a member of the 
Panjab Education Reform commisnon and the 
National Commission on Teachers. □ 
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SitORT UFE SiCETCHES OF SECnONAt PRESIDENTS 


O. P. BBIVA8T4P4 
^ Stetha of Pkytle$ 

Pi«f. G. P. Srivat* 
tava was born in 
Varanasi, India on 
16th June, 1933. 
He comp^ed hit 
M.Sc. in Physid 
(Electronics ) and 
Pb.D. (Microwave from University of Atta* 
habad, India in 1954 and 1957 respectively \ 
From 1955-58 be served as Assistant Professor 
of Physics in University of Allahabad. In 
1958 he joined as Assbitant Professor in the 
University of Gorakhpur and then in 1962 
he joined University of Jodhpur and worked 
there as Reader in Physics. In 1965 he 
joined department of Physics & Astrophysi^, 
University of Delhi as a Reader. fol974 
he became Professor of Physics in the same 
deparlbent and presently he is Head of the 
Department of Physics and Asttophysia and 
Dean of Faculty of Sciences, University of 
Delhi 

Prof. G< P. Srivastava has worked in the 
fields of Miaowave and Quantum* Electro¬ 
nics. Main contributions are in the fields of 
Microwave Spectroscopy, magnetomicrowave 
effects, Gunn effect, Microsrove components, 
stripline, and laser induced nonlinear optical 
effects. Significant conttttnatitms 1ms been 
made in the study of miorowiue speccta of 
hydrogen bonded molecules. He for the fitat 
tuse bad observed the rotational tiansitieo of 
hydrogen bonded moleeules. 

He hM also made sii^amt coutribti- 
tions to fu pj idn the tunsporc phenomenon In 
maiv impoctaae tcmioimdiicto»iiitks4^ 
arsenide,.«QaUium phosphide, C g d a lwn 


ndphlde by cofiUdering ail the importaot 
scattering mechanism simiiltaneoudy. 

In the field of Quantum Electronics, he is 
working on nonlinear optics. The effect of 
qmcial and temporal pn^le on second har¬ 
monic generation hm been investigated. He 
has also observed multiphoton absorption and 
second harmonic generation processes in 
many organe metallic compounds. 

Microwave components like circular- 
waveguide-bybrkl-T have been developed and 
fabricated in his laboratory. Besides tha^ 
a comprehensive study of the'bcamshaph^ 
of die radiation pattern of rectangular wave¬ 
guide and sectoral horns by flange techniques 
has been made. 

Recently, he has umde some significant 
contribtttio& in die field of magnetic-micro¬ 
wave Kerr effect (MMKE) in the ferrites. 

Since 1976 hehasmadeiomedgmficaim: 
contribndon in the field of Solar Cells. 
Recently he wra invilsd to give a talk on 
noirooifocmidesaf ultnthin oxide layers in 
M(^ Solar Cdis in an International Con¬ 
ference hdd at Vigyan Bbawan (Nov. 23-28, 
1981). 

Twenty sut students have obtained PkO. 
degne nnder hk sapcrvkkm so fan His 
present fields of interest are Mktowavc 
Antenna, Solar CaUs^ Non-Mneaz optics and 
EPR. 

Ha baa publfdied about nine hundred and 
twenty fiiwe/Mwia in resenrch jourmls ci 
natiaoal and intamatiaaal reputation. 

He has organised tcadiing laboratories 
iriicn Uaivenity of Gorakhpur and Joi&pur 
started. Teadung of Qectronks has been 
nrgtniiad by him in University of Delhi, 
Department of Electroiuei, Gomnnwnt of 
ladip IwA mopndy, mnixA Mm with 
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Organisatioa of Special MTech. coune at 
University of Delhi. This may t«Rilt in 
setting up a Department of Apidied Phydcs 
in the University of Delhi 

He is Fellow of National Academy of 
Sciences (Allahabad) and senior member of 
Institute of Electronics and Electrical Engi* 
neera 

He has been chairman of Microwave 
Theory and Technique Chapter ot IEEE 
(India Branch). □ 



8. K. BAITBBJI 
Seethn efCken^Mtry 

Prof. Samir Kumar 
Banerji was born 
at Ahmedabad 
( Gujarat), edu* 
cated at St, Xa* 
viet*s (Ahmeda* 
bad), Ewing Chris* 
tian College, 


(Allahabad) and University of Allahabad, 


from where he obtained the M. Sc, and 


D. Phil degrees. 

Has a total teaching experience of mcxre 
than 33 years, teaching at Meerut College, 
Meerut and Birfai Institute of Technolagy 


and Science, Pilanl 

Chaired'the Department of Obemislgry at 
BITS for over years, and has had 
considerable experience of setting up 
teaching and research laboratoriea Built 
up and organized courses at various le^^ 
of teaching and research. 

Has been working on coordinate com^ 
pounds and metal chelates for the past several 
years, dn aspects of eomposttion, stability 
and thermodynamics of jcomplmc systema 

Corrandy working on diip appUoatim) of 


metal chelates to ,bipk)gical systems^ bfo* 
industrial reactions, piddic health prbbleins 
and bb-inorganic dremistty. 

Gpiding an hnportant area of recovery of 
valuables in waste hrom viscose rayon 
industries in the area of waste management 

Hu published nearly 150 reseat papers 
in journals of international repute. Some of 
the work done has been qpoted in several 
standard hooka Authored tmct booka 

Over the years numerous students have 
worked under his supervisbn M.Sc/Fit8t 
Degree Research projects in diverse topica 
Several students have wotkid for their Ph.D. 
degree in the areas of metal chelates and 
complexes, thin film 8ola^ceil8, bio-inorganic 
chemistry. 

Is a member of several national orga* 
nizadons and a Fellow of the National 
Academy of Sciences. Has been elected to 
several positions of responnbility including 
the Council, of the Indian Chemical Society. 
Elected member of the Secdonal Committee 
in Chemistry of Indian Science Congress 
several times. 

Sclends^in*charge*-Industrial Chfliistry 
of the Chemists Convendon 1979*81, when 
several symposia were arranged with national 
paricipation, which evinced considerable 
interest. 

Acted as a member of the Examinadon 
Reform hnplementatbn Committee of the 
University Grants Commission. And was 
a membn ,of V and ,VI Plan Visiting 
Committee to several Universities. 

Worked as an Expert Member of Re* 
seardb-4|oard8 of Universities, Council of 
Seiendfic and Industrial RMearcb, Univetiity 
Grants Commission, Public Service Commi* 
sskms and several Nadonel Aglindaa, 

lbs visited Bulgaria on Cultural Exdianga 
tnojact Europe on study*cuBii*kctute tour 
and Unjt^ Kingdom on a British Cbundl 
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8.1. TBIBAV 
matici 

MSc. in 1952 
from Delhi 
University. 
Pb.D. in 1958 
from Univer* 
sity of Chica* 
fo. Government of India Scholar 1954-57. 
Reader, Delhi University 1962-67. From 
1967 to to-date Professor of Applied Mathe¬ 
matics, Panjab University, Cbandijarh. 

Field of Specialization: Magnetohydro- 
dynamics. 



Have written 47 research papers in 
International JouthaJs of repute. Wrote 
two review articles on 'Plasma 
Oscillations' and these have been 
' identified as a source material on the 
subject anl reproduced with the authors 
permission by the American Institute 
of Physics under the Scheme 'Selected 
Reprints* in the book *Small Amplitude 
Waves in Plasma*. The author was 
the first one to investigate the Stability 
of Force-Free magnetic fields and 
these have widely referred to including 
the Physics Handbook (a Compendium 
of Physics exceeding 50 volumes 
published by Springer Verlag-~Vol. 51, 
page 718). 


INitiBctiois obtained ^ 

1971—Visiting Fellow, Joint Institute for 
Laboratory Astrophysics, University 
of Colorado, Boulder, Colorado. 

1975—Senior Research Associate of ^e 
National Research Council, U.S.A. to 
work at 0oddard Space Fligbt Centre^ 
NASA, Graenbelt^Md. 

197^Avnm^ ^^Shan^^-Swarup^Bhatnaiar 


1976— Eleetcd Fefiow t4 Naticmal' 
Sdence Aeadany, 

1978—Bleeted Fellow of Indian A^emy of 
Sciences. 

1978— Elected Fellow of the National 
Academy of Sdencea 

1977- 78-UGC National Ucturer. 

1979- 82—Editor of Publications, INSA 
1982‘83-UGC National FeUow. Q 



X. a SEAL 

Kiron Chandra 
Seal is the youn¬ 
gest son of late 
Shri U. C Seal, 
who belonged to 
the West Bengal 
Civil Service, and 
was bom on September 1,1929 at Bishnupur, 
West Bengal. He had a brilliant academic 
career and his name featured m the merit list 
in all the examinations of the Oilcutta 
University starting with the High School 
examination. During his entire college 
years, Dr. Seal also served in the Uoiverrity 
Officers* Training Corps and underwent 
military training. He attained the rank of 
Company Sergeant Major in Univer^ty 
Ofiken* Training Corps He acquired Mas¬ 
ter’s degree in Statistics in 1949 from the 
Post-Oi^uate College of the Calcutta 
UnivecBity and secured ffiie first position in 
Ciasi L Thereafter he worked as a Senior 


4 

Reieardh Sdudar in the Research and Training 
Sebodl of the Indian Statistical Institute 
firom February 1950 to June 1951. Dunng 
thi» period, he taught theoretical and 
ap^ied statistica to PostGra^te trainees 
of the Indian Statistica) Institute and the 
tnimei of ^ Ihlatnational Statistical 
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EdiKAtion Centte. He left the Inditfi Stitii* 
Institute towards the middle (d 1951 
and worked in one of the textile miUa in 
Ahtnedabad for introducing Statistical 
quality control system in the mill under the 
guidance of Ahmedabad Textile Indiutrial 
Research Assodatitm. Towards the beginning 
of 1952, he wai appointed as the Statistinl 
Officer in the Damodar Valley G}rporation 
where he was entrusted with the task of 
setting up of the statistical section. Towards 
the middle of the^meyear (1952),he was 
awarded Smith-Mundt Fulbright Scholarship 
of the U. S. Government to prosecute higher 
studies and research in Mathematical Statis* 
tics in U. S. A. He spent one academic year 
(L952>53) in the Princeton University in the 
Department of Mathematics j he passed the 
qualifying pre*doctorate examination in the 
Princeton University and was awarded A M. 
degree in Mathematics with Stacistio. He 
left Princeton University in 1953 to spend 
one academic year (1^53-54) in the Depart¬ 
ment of Mathematical Statistic in the Uni« 
versity of North Carolina, Chapel Hill, NC, 
U.SA. He carried out Post-graduate Re¬ 
search under Prof. R. C. Bose and was the 
first student in the University of North 
Carolina to receive his Ph.D. degree in just 
one year. On his return from U.& A., Dr. 
Seal resumed his duties as the' Officer-b- 
charge of the Statistical Section of the 
Damodar Valley Corporation (DVQ. During 
this period^ he also served as a part-time 
Lecturer in Statistics in the Univewty of 
Calcutta, where he taught dbeoretied and 
applied statistics to the Post-graduate students 

the Department of Statistics, Calcutta 
University. 

In September 1937, Dr. Seal joined the 
Planning Commission, Government of India as 
a Senior Research Officer and remained xn- 
charge of statistical studies relating to 
pluming and manpower and other fecilitiesin 


the Uealth sector of the ebomnny. He left 
IHaimii^ Ccxnmimop ^ Aitipift» 1^ js^ 
Labour Bureau. Mhdptty of jUhou^. 

Sexuor Deputy Director. Ai the. Qffice^ia* 
char^ of the Statisttel Division of tl^ Laliour 
Bureau. Dr. Seal was respohsiblefor ooUsedon 
and analysis of various labour sta^tics at the 
national level. At that time, be also was 
actively associated with planning, design and 
report writing of large scale socio-economic 
nxrveys coveting various aspects of industrial 
labour. He was promoted as Director, Labour 
Bureau in January, 1964, where he guided all 
the projects handled by the Labour ureau $ 
these pertained to not only large scale field 
surveys but also in*depth labour and man-, 
power studies relating to industrial and agri¬ 
culture labour in India. He went on a U.N. 
assignment on deputation from the Govern¬ 
ment of India to work as ILO Regional Expert 
on Manpower Projections in the ILO 
Regional Office for Asia at Bangkok in July, 
1967. He was responsible for preparation of 
manpower plans in Asian countries, making 
employment and training projections and 
setting of targets at the national, subnregional 
and regional levels. On completion of his 
deputation in August, 1970, Dr. Seal served 
as a Joint Director in the Central Stati¬ 
stical Organisation and ex-officio Dimetor of 
the Statistics end Surveys Division of the 
Planning Commission for about a year. In 
July, 1971, be joined the Department of 
Family Pfenning in the Ministry of Health 
and Famfiy Plannin| as Director, Pfenning 
and Evaltistion and was responsible for all 
work pertaining to programme analysis and 
evaluation, perspective Planning, cost-benefit 
and cost-effectiveness studies and tar^ 
aetting in family pfefufing 'Pfbgrhmmee^ 
wasafed nmde respontible for ovet'xdWing 
the demographic, fesear^ week undertaken 
in the cOun^. In June; 1974L Dr. Segl.. 
joined:' 



in-ehazge of Labour, Emidoymant; Comuuttt^ lec vp fay tbc Mbtiitt; Labour 
and Maopbvet Raoniog; he «aa eloaely for pcepantioti of a New Setieabf Omsumer 
asaodated with the formulaticm of lalxMiri Price Index Number with td8(Hl aa tba base 
emi^toynient ^and manf^mer poUciea: he alio year and a Iteview Committee on C^pila' 
provided technioal guidann in various aUaly’ rion of Labour Statiatica i Working ^oup 
tical atudlea pertaining to planning problems on Trade Statiatia set tn> fay the Mioiatiy of 
in these fields. From November, 1979, he Commerce. He also served as a member of 
was entrusted with the additional responsi* the hidi level <mmmitcee on Educational 
bility of Adv^r iorcharge of Health, Family- Statistics set up by the Ministry of Educa* 
Welfare and Nutrition in the Pianning tion. 1^. Seal is a member of WHO Expert 
Commission. In March, 1978, Dr. Seal joined Advisory Pmiel on Health Statistics and the 
the Central StatistinI Organisation as its Advisory Council cd the Statistical Institute 
Director; the post. was subsequently re^ for Asia and ^ Pacific, Tokyo. He has 
designated as Director-General, Central' represented the country in the U. N. Stat^- 
Statistical Organisation and Additional Secre- cal Commisrion meetings held during the last 
taty in the Department of Statistics. In this five years. 

post, he is currently providing guidance and Dr. Seal has ^blished a large number of 
supervision of the entire technical and admi- technical papera Initially his int,geest was 
nistrative work pertaipiAg to the mainte* on theoretical problems and his papers had 
nance of statistical standards, coordination of been published in Sankhya, Annals of Mathe* 
statistical activities of Central Ministries and maticalStatistiaii Journal of American Smtis* 
State Governments, preparation of national tical Association; Calcutta Statistit^l Asso- 
accounts, statistical training of government ciation bulletin etc. For his paper on *Genma- 
ofBcials at the national level, compilation of lisation of Product Formula* published in the 
industrial statistics and liaison with inter* Journal of Indian Society of Agricultural 
national statistical agencies* Statistics, which was adjudged the best re* 

Dr. Seal is a member of a lar|^ number of search paper, published in that journal during 
research'associations and otganisations, such the two-year period 1957 and 1958, he became 
as Indian Statistical Institute * Indian the first recipient of the award of the Indian 
Association for Study of Pq>uiationi Society of Agricultural Statistics, presented 
Calcutta Statistical Association ; Indian to him by the then President Dr. Rajendta, 
Science Congress Association j International Prasad. However, after joining the Govern- 
Statistical Institute} International Association mant, his interest shifted towards researdi in 
of Saryey Statisticians etc. Dr., Seal had also the applied field. A large number of research 
been assocuced with many national and and review papers in different branches of 
internadonal • eommittee-. dealing > with statistics have been published by I^. Seal, / 
statirtieal ptoNems relat^ to 'avridetange mostly in the Lidian joucoaU. He has also 
of area. Important antong them are . the contributed a large numbm of tediiucal 
committee, on vridch he seiyed as Qhaiimanr papers for the use of severiri international 
set up by GoycriimelBt of IndU tayiew arganisarion^ like, IlO, WHO, FAG and 
tlwNationalScttiiried rim UNESCO. O 
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D. H. DB 
Smhno/Bpmy 

Dr. DeepesbNara’ 
ya^ De, Professor 
of Applied Botany, 
Head of Afticul' 
tural Engineering 
Department. and 
Co ordinatori Bio* 
sciences and Bio* 
engineering Centre, Indian Institute of Tech¬ 
nology, Kharagpur, is a leading molecular 
orcogeneticist of the country, who believes 
that the salvation of life sciences lies in the 
experimental areas relying heavily on physi¬ 
cal and chemical methodologies. 

Bom on July 31, 1933, the nurture of 
Pabna located in the lush green riverain 
tracts between the Brahmaputra gnd the 
Padma, in East Bengal, ushered Deepesh to 
Botany Honours at Presidency College, Cal¬ 
cutta for B.Sc. in 1952. Early in bis M.Sc. 
days, he was charmed by the scintillating 
lecttires of a young highly energetic teacher 
Prof. Arun Kumar Shatma who opened the 
doors of genetics and 'tetranucleotide DNA*, 
to him. As the 'double helix* was born some¬ 
where else, inspired by the unflinching deter- 
.Biination of bis Guru to unravel the mysteries 
of cell and chromosome, as well as numerous 
illuminating discourses, the shy bumbk disci¬ 
ple gathered enough coiinige to undertake a 
research project which culminated in an 
M.Sc. thesis (in lieu of a special paper ) pro¬ 
ffering five publications including four in 
-foreign journals He earned First Class First 
position in M.S& Boteny in 1954, University 
Czpid Idedal, A. K. Mitea Silver medal and 
other prusei. " 

With the laurels he proceeded a few 
mmths later to Carnegie Jhititution of 
Waddngton, Cold Spring Harbor. New Vork 
started his wock tiod«r Dr. E E Kanf; 


mann, the doyen, cff datenoK^. ftxncsmre. 
he aho got hini^if associataed idfh 
haven Natiooil^boratory and wot^d. with, 
electron microscope when the iratsiment was 
still in its infwcy. Within a few ntop^s he 
revealed the ultrastructure of chrornbsomte. 
(19!%). He was also the first tm study the 
ultrastructute of nuclear mmibrane ct plant 
cells, origin and deyelopmencof mitochondria, 
and golgi bodies. In 1957, he joined Columbia 
University, New York to work under Prof. 
J. Herbert Taylor who had just made the 
epoch-making discovery of semiconservative 
mode of chromosome replication. He earned 
his PhD. in 1960 from Columbia, on his find¬ 
ing that DNA and histcmes are synthesued 
concomitantly and nuclear nonhistones are 
synthesized before and after'S* phase. After 
a long tour of Europe he returned home and 
joined Biophysics Division of Saha Institute 
of Nuclear Physics, Calcutta as a Pool Officer 
in 1961 and worked on tfik mechanism of 
radiation damage at the cellular level. After 
a short stint at K^lyani Universibr in 1962, 
he joined Indian Institute of Technology, 
Kharagpur as an Assistant Epfessor in 
Applied Botany and began preaching and 
practicing modem biology. On an Alexander 
Von Humboldt Senior Faculty fellowriiip. 
Prof. De worked on callus culture and stabi¬ 
lization of haploidy at ‘Max-Planck-Institut 
fGr Zucbtuhgstprschuog at Colt^ne, West 
Gotmany duripg 1968*69. 

Prof, pe- afi4 cowdrkers have made si^i- 
ficant contribtition on. macromdleci^ orga¬ 
nization ,amJ flumescence. phenomena of 
'^daomosomeit tdttaittucture of c^ular di£[a- 
rentiatioft and cdgm and cyb^enetics of * 
jgrain legumea Qn the of el^on 
micxog^yj^. autontdk>gtapl^ and enqmne 
studies^ he estribliahed the role of histonci kt 
chtOBKxmme ^ooahl^. and nonhistonite as 
ycaffoid Iroteih ^ ptopo^ a nipd^ of ; 

m wjHely d|$ui|^ 
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He worked with fluorescence molecular probe 
for dyenlye interaction and energy transfer, 
autofluorescence of nucleoproteins and its 
photodegradation for the comprehension of 
chromosome architecture. Lately he and 
coworkers discovered the phenomenon of 
photoenhancement of acridineorange-induced 
mondaiy fluorescene of biomolecules and 
demonstrated the photodynamic denaturation 
of DMA in situ for the fi»t time. The 
mechanism of drug detoxification of cells 
through vacuolar autophagy has also been 
established by them. 

His electron microscopic work on the 
cellular differentiation in mecistematic, 
ageing and symbiotic tissues has been widely 
acknowledged The studies on ultrastruc- 
ture and physiology of Rhizobium-Phastolus 
in terms of extracellular polysaccharide/ 
enzyme profile, etc. reveal certain basic 
features of host-symbiont recognition and 
interaction. 

With the aid of a wide spectrum of 
methodologies including intergeneric and 
interspecific hybridization, pachytene analy¬ 
sis, taxonomy, phytogeograpbical distributionr 
ancient literature, linguistics, etc., be esta¬ 
blished that the crop Pigeon Pea {Cajanus, 
Arhar, Tur) originated from certain species 
of Atylosia and was first domesticated in the 
Western Ghats. Similar studies on grain 
phaseoli (F'/gnd) indicated that urad, mung 
and matki also originated in India from wild 
relatives. 

Professor De's group is presently working 
on various techniques for molecular genetic 
modifications of eukatyotes with the aid of 
protoplast fusion and liposome technology. 
The methods of recombinant DNA techno¬ 
logy ace being adapted for chemical dissection 
of plant genome as well as for preparation of 
receptor sites on chromosomes as targets for 
foreign DNA. The induction of variabilicy 
of Ifgaminous txm and h^ecbcoring plants 


through androgenetic haploidy and induced 
diimera has also been undertaken. 

Professor De is associated with a number 
of scientific societies as member, founder or 
offtce-bearer. He has served several organi¬ 
zations of the government as well as some 
universities in various capacity. His research 
work has been nipported by grants from 
ICAR, CSIR, DAE, ICMR, DST and NES. 
He has guided a number of research 
scholara Q 



ABRAB M. KHAN 

SeetloH of AgrieHltwol 
Seieoeot 

Prof. Abrar Mus¬ 
tafa Khan was born 
in 1918 at Buland- 
shehar in a family 
of prominent land* 
brds of the dis¬ 
trict. After passing 
his Matriculation 
examination in 1936 from Government High 
School Bulandshehar, he joined Aligarh 
Muslim University, Aligarh wherefrom he 
passed his M.Sc. examination in Botany. 
During his student life he took active interest 
in Cricket and Tennis, and was awarded 
University Blues in both the games, a rtue 
distinction during that period. 

Soon after passing his M.Sc. examination, 
he joined research in Plant Pathology under 
the guidance of Dr. Rafeeg Ahmad Khan, 
Ph.D. (Cantab) the then Head of the Botany 
Department of the University. He was 
appointed a lecturer in Botany in 1943-44 
and was later promoted to Professorship in 
the same department. 

JEle proceeded to the U.S. A in 1948 and 
jteotd the then Mecca of Plant Pathdogicol 
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research at the University of Minnesota. He 
was awarded the Ph.D. degree in 1950. His 
guide Prof. E. C Stakman left an indelible 
impression on him. 

Immediately after return from the U.S.A. 
he joined the Department of Botany at Ali¬ 
garh and initiated research in the field of 
Plant Pthology. It was in the late fifties 
through fortuitous circumstances that he 
became interested in Plant Nematology, a 
field which hitherto was not given any impor¬ 
tance in India. In this new venture he was 
greatly encouraged by Dr. F. J. W. Jones of 
Rothamsted Experimental Station ( U. K.) 
and Dr. M. Oostenbrink of the Netherlands. 
Prof. Abrar, his colleagues and students in 
the department of Botany investigated the 
effect of organic manures for the control of 
diseases caused by nematodes, nematode- 
fungal complexes and certain other aspects. 
As a consequence of it, the Department of 
Botany has become one of the active centres 
of research in the field of Nematology in 
India. He has published more than 300 
research papers in different fields. 

It was through the initiative of Prof. 
Khan that the International Agriculture 
Centre the Netherlands, the Indian Council 
of Agricultural Research, New Delhi, and the 
Aligarh Muslim University agreed to provide 
training to Indian and Southeast Asian sci¬ 
entists in India as a result of which a large 
number of students from India and South 
Asian countries received training in the basic 
aspects of Nematology. He and some of the 
scientbts from Indian Agricultural Research 
Institute, New Delhi, were instrumental in the 
formation of the Nematological Society of 
India in 1969. 

Prof. Abrar has been a member/fellow of 
several learned societies including Indian 
National Science Academy. 

He served as the fim {Resident of the 
Nematological Society of India and was also 


President of the Society for .Advancement of 
Botany. He was the recipient of Rafi Ahmad 
Kidwai prize for the biennial 1968-69 
and 1970-71. 

He declined the ViceChancellorship of 
two Universities in order to retain his asso¬ 
ciation with his favourite Subject of Botany 
in his almamater. At present he is serving as 
Professor Emeritus in the Department, the 
first teacher to be so honoured in the Faculty 
of Science of this University. □ 



B. B. SINGH 
Section of Zoology 
Born on August 30, 
1932 in village 
Amnour of Saran 
District, Bihar, 
Prof. Shyam Bihari 
Singh took his 6.Sc. 
degree from Luck¬ 
now University in 1950 and M.Sc degree from 
Patna University in 1952. He obtained his 
Ph. D. degree from the University of Wales, 
Aberystwyth. While in U. K., he worked 
under the guidance of late Prof. T.A. 
Stephenson, F.R.S., Dr. T. B. Paole and Prof. 
B. M. Jones. Prof. Singh worked for short 
periods since 1952 in R. D. d D. J. College, 
Mongbyr and Ranchi College, Ranchi before 
joining L. S. College, Muzaffarpur (Bihar 
University) in 1958. He became Reader and 
the Head of the Dept, of Zoology, L.S. College, 
Muzaffarpur in 1964. He joined Magadh 
University, Bodh Gaya as University Professor 
and the Head of the I^pt. of Zoology in 
August, 1970. 

Prof. Singh has travelled widely in U.K. 
and European countries. He has published 
125 research papers and 15 students have 
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obtained their Ph. D. under his supervision. 
His fields of interest are Entomology, Limtoo* 
logy and Ecology. He is associated with 
several learned societies. He is a Fellow of 
Zoological Society, London (F.Z.S.), Fellow 
of the Royal Entomological Society (F.R.E.S.), 
London, Fellow of the National Academy of 
Sciences, India (F.N.A.Sc), Fellow of the 
Zoological Society of India (F.Z.S.I.), Fellow 
of the Academy of Zoology (F.A.Z.) and 
Founder Fellow of the Bihar Association for 
the advancement of Science & Technology. 
He was the Secretary General of the 
Zoological Society of India from 1976 to 1982. 
At present he is the Foreign Secretary of this 
Society. He is the Vice-President of the 
Indian Society of Environmental Biologists 
an .l of the Society for Science & Environment. 
He has actively participated in several nation¬ 
al and international conferences, seminars 
and symposia. He has also chaired acade¬ 
mic sessions on several such occasions. 

Prof. Singh is actively engaged in research 
and more than a dozen students are carrying 
out research work under his able guidance. □ 


J. M. 8EKAPATI 

Section of Physio- 
logy 

Dr. J. M. Sena- 
pati was born 
on December 
1928 at Cuttack, 
Orissa. He join¬ 
ed the Medi- ■ 
cal College at 
Cuttack as the 
first batch of students in 1944 and obtained 
M.B.P.S. degree in 1950. He worked as a 
Research Fellow of the Indian Council of 



Medical Research from 1951 to 1953 in the 
Physiology Department at Cuttack under the 
guidance of Prof. S. M. Banerji, Prrrfessor 
of Physiology and Prof. K. Subrahmanyam, 
Professor of Biochemistry. From 1954 to 1956 
he worked as an Assistant Surgeon in the 
Community Development Project. 

In 1957 Dr. Senapati joined as a Junior 
teacher in the Physiology Department of S. 
C. 6. Medical College, Cuttack. He did his 
Postgraduation ( M. D. Physiology) at All 
India Institute of Medical Sciences, New 
Delhi from 1959 to 1961 under Prof. 
B. K. Anand and Prof. A. S. Paintal. In 
1961 he joined as Assistant Professor of 
Physiology at S. C. B. Medical College, 
Cuttack. During this period he improved 
the teaching and also worked on the problem 
"Mechanism of byperpnoea in muscular 
exercise’*. He was promoted as Associate 
Professor of Physiology in 1966. He spent 
one year (1967) in the Laboratory of Prof. 
Julis H. Comroe (Cardiovascular Rematch 
Institute, University of California Medical 
Centre, San Francisco, U.S.A.) and woked on 
"Effect of exercise on respiration in trained, 
unanaesthetised dogs’*. He also spent much 
time in learning teaching methods and Pulmo¬ 
nary Function tests. 

In 1970 Dr. Senapati joined as Professor 
of Physiology at M. K. C. G. Medical 
College, Berhampur. He devoted much of his 
time in improving the undergrao’uate and 
postgraduate teaching. With the help of his 
colleagues he introduced the system of 
teaching physiology which has a scientific 
basis and is clinically oriented too. He 
introduced recent techniques of nerve acti¬ 
vity recording and established a neurophysio¬ 
logy laboratory with the help of Dr. Marcus 
Devanandan and Dr. Fahim. Dr. Senapati 
with colleagues Dr. Panda and Dr. Parida 
carried out research "On the role of muscle 
receptors in respiration" and made important 
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contributions. Dr. Senapati visited the Patel 
Chest Institute from time to time and per¬ 
formed experiments using apparatus not 
available at Uerhampur. Prof. Paintal was 
a great source of inspiration, help and guidance 
in his research activities. He has published 
several scientific papers in Indian and foreign 
Journals. He was invited for an Oration on 
Muscle receptors which was delivered in the 
Silver Jubilee Session of Anatomical Society 
of India at Lucknow in 1976. 

On the basis of research work the 
National Academy of Medical Sciences con¬ 
ferred FAMS in 1983. Dr. Senapati is at 
present, Professor of Physiology at the S.C.B. 
Medical College, Cuttack. □ 


▲. E. GHOSH 

Section of Medl<. al 
d Veterinary Sciences 

Born in Beliachandy 
village, West Ben¬ 
gal on January the 
10th. 1932, in a 
zamindar family. 
Dr. Ghosh passed 
Matriculation exa¬ 
mination in the year 1947. He had his 
Medical graduation from Calcutta National 
Medical College in 1954 with brilliant results. 
He received the Master of Obstetrics and 
Gynaecology (M.O.) of Calcutta University in 
1962 for his Pioneer works on Colpomicros- 
copy and vaginal cytology in the detection of 
early carcinoma of the cervix uteri, as a 
Research Fellow of the Indian Council of 
Medical Reseaich. He got the membership 
of the Royal College of Obstetrician and 
Gynaecologist of London (M.R.CO.G.l, in 
1963, Or. Ghosh worked in different hospi¬ 


tals including teaching in one in England in 
early 60s. He joined National Medical 
College as Assistant Professor in 1963, became 
Associate Professor in 1966, Professor in 
1976 and Head of the Department of Obste¬ 
trics and Gynaecology in 1982. He received 
Ph D of Calcutta University in 1973 for his 
works on-“Significance of Bacteruria in Preg-, 
nanev". 

In 1976, Dr. Ghosh was awarded the 
Fellowship of Royal College of Obstetrician 
and Gynaecologist, London. In appreciation 
of his merit he received a honorary Fellow¬ 
ship of the General Practitioner’s Association 
in 1980 and a Gold Medal for Dr. Amar Pal 
Memorial oration Dr. Qhosh has devoted a 
great deal for both undergraduate, post¬ 
graduate teaching and patient care. Currently 
he is an extramural teacher of the University 
of Calcutta. A number of his students have 
under his guidance completed ‘thesis’ for 
M. D. cximination and came out successfully. 
Recently he has published a ‘Text book of 
Gynaecology’ for the undergraduates. Dr. 
Ghosh is an examiner of undergraduate and 
postgraduate of different universities in India. 
As a research worker, his plunge in the field 
of reproductive biology, fetoplacental eflSci- 
ency and fertility regulation are worth 
mentioning. In appreciation of his work he 
was awarded the Ford Foundation Fellowship 
in 1967 to work on hormone assay in Geneva. 
He also got PIEGO Fellowship from the 
United States of America in 1976 for 
advanced training in Fertility regulation in¬ 
cluding laparoscopy, ^is philanthropic works 
in the Calcutta slum area in collaboration with 
Mother Teresa’s Missionaries of Charity since 
‘ early 70’s enabled him to study the 'Natural 
Family Planning by the Symptothcrmal 
Control’, as a Collaborative Project of the 
Indian Council of Medical Research between 
1978-80. He was invited in Mineapolis, USA 
to‘-attend the World Congress of Natural 
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Family Planning in 1980. Profeaiot Ghosh 
attended many national and international 
conferences, e.g. Moscow (1973\ Edinburgh 
(1980) and represented scientihc papers based 
on his Research works. Recently Dr. Ghosh 
has been invited to speak about the Calcutta 
experience of Natural Family Planning before 
the International Congress in Hongkong in 
November, 1983. Under his guidance the 
Calcutta National Medical College team is 
doing an excellent job in the National Priority 
sector of Family Planning. Nearly 5,000 
laparoscopic tubectomy has been done in the 
rural West Bengal in a short period of time. 
In the field of infertility Dr. Ghosh’s interest 
is evident from the successful use of Donor’s 
semen in suitable cases. 

Professor Ghosh’s association with mem¬ 
bership of the International bodies like East 
Calcutta Rotary, as Vice President, member¬ 
ship of the Society for International Develop¬ 
ment and International Fertility Research 
Programme arc proof sure enough of his wide 
harizon. Travelling is the major hobby of 
Dr. Ghosh and he has been overseas many a 
time and visited several countries. □ 


P. a. ADTALKA.R 

Section of Geology 
A Geography 

After bis M.Sc. 
degree in Geo¬ 
logy, Dr. P. G. 
Adyalkar has 
obtained the 
Ph.D. degree of 
Nagpur Univer¬ 
sity on the ‘Hy¬ 
drogeology of Upland Alluvial Valleys of 
India’. He has obtained a Certificate in 
‘Hydrogeology’ and training in 'Aerial Photo¬ 


graphy’ from the Government of France in 
1968-69. He was also a member of the 
Indian Delegation to Algeria in 1975 re¬ 
presenting ‘Groundwater*. 

After discovering lead-antimony-sulphide 
ore near Bhiwanur in Nngpur district of 
Maharashtra, he joined the Gro^ogical Survey 
of India in October, 1953 as Assistant Geo¬ 
logist (Class II'Gazetted), serving that orga¬ 
nisation till November, 1959 in the field of 
Economic Geology of Manganese. Copper 
and Lead-Zinc in Madhya Pradesh and Raja¬ 
sthan followed by his work in Groundwater 
from June, 1957, when he was promoted to 
the post of Geologist (Jr.), Geological Survey 
of India. 

From November, 1959 to November, 1966 
he was on deputation to the Exploratory 
Tubewclls Organi.sation in the Ministry of 
Agriculture, where he h.is worked in a Senior 
Capacity, guiding all hydrogeological work 
in relation to Exploratory Drilling and 
Assessment of Groundwater Potential in the 
whole country. On returning back to the 
Geological Survey of India in early 1967 he 
continued to work as OfiScer-in*Charge, 
Ground Water Division and from January, 
1969 as Director of the Geological Survey of 
India in the Central Region upto March, 
1979. There he was in-charge of all hydro¬ 
geological work in Maharashtra, Madhya 
Pradesh, Goa and Dadra & Nagar Haveli, 
and continued to be so even after joining the 
Central Ground Water Board in August, 
1972. From 1979 till date he has worked as 
Director, Central Ground Water Board and 
in-charge of all hydrogeological work in West 
Bengal. Bihar, Orkca, Sikkim and Andaman & 
Nicobar Islands. He has served the Nagpur 
University as Member of the Beard of 
Studies in Geology, Faculty of Science and 
Academic Council and also as Local Secre¬ 
tary of the 6l8t Session of the Indian Science 
Congress in January, 1974. 
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Apart (tom his pioneering work in the 
held of Economic Geology and Ground¬ 
water for about 30 years of active life, he 
has over 160 papers published in Indian and 
Foreign Journals of repute in the field of 
Economic Geology, Palaeogeograpbv, Srdimcn- 
tology, Palacobotany. Prehistory and Hydro¬ 
geology. In the field of Hydrogeology he 
has covered practically all the cspects. 
including Systematic Hydrogeology, Strati- 
graphical Hydrogeology, Groundwater 
Hydraulics, Hydrogeodynaroics, Hydrogeo- 
chemistry and Hydrogeobotany. 

He has delivered series of lectures in 
practically all the leading Institutions and 
Indian Institutes of Tcchnologv in Geology 
and Hydrogeology. For the first time he has 
identified large potential of groundwater in 
the Deccan Trans of Maharashtra, Ma Hiy.-i 
P radesh and Dadra A Nagar Haveli, in 
the Laterites of G^a,Orissa. Rihar and West 
Bengal, in the Karsts of Madhya Pradesh, 
Maharashtra, Sikkim and Andaman Islands 
and in the Gondwana Rocks of Maharashtra, 
Madhya Pradesh, Orissa, West Bengal and 
Bihar, apart from giving guidelines for large 
potential of groundwater in Hard Rocks in 


Indian Academy of Sciences, Bangalore 
(F. A. Sc.) elected in 1974, Fellow of the 
Institution of Engineers, India (F. I. E) 
elected in 1978 and a Chattered Engineer 
fC E.)from 1980. Presently he is the Co- 
Chairman of the Sub-Committee of Environ¬ 
mental Engineering of the West» Bengal 
State Centre of the Institution of Engineers 
(India), Calcutta. n 



M. K. DHAVaLIKAR 

Section of Anthropoio/fr 
& Arihoeolngy 



College and Deccan 


Dr. Madhukar Kc- 
shav Dhavalikar, 
M.A., Ph.D .} born 
16th May 1930; 
educated Fergusson 
College Po.st-Graduatc 


Research Institute, Poona ; presently Pro¬ 
fessor of Archaeology, and Joint Director, 
Deccan College Post(iraduate Research 
Institute, Poona. 


the country, in which field he is a leading 
man in the country. 

He is an active Member of the Indian 
Science Congress, serving it in various capa¬ 
cities from 1954 as Member of the Sectional 
Committee of Geology and Geography and 
l.jter as Recorder for the vears 1968 70 and 
now elected .as President of the Section for 
the year 1983-84. Till today he is also a 
Member of the Committees on 'Science and 
its Social Relations’ and ‘Science and 


Carried out a number of archaeological 
excavations in different parts of the country 
noteworthy among which are Paunar ( 1966 ), 
Pandharpur ( 1967 ), Apegaon ( 1976 ) and 
Inamgaon f 1968-83 ) ail in Maharashtra ; 
Kayatha (1963 ) in M.P.; Prabhas Patan 
( 1972,1975,1976 ) in Gujarat; Hegadehalli 
( 1972 ) in Karnatak. Deputed to Greece by 
Govt, of India in 1962 to parficip.nte in 
excavations at Pella; Alexander's capital in 
Macedonia. 


Economic Development, of the Indian Elected Secretary (Protohistory), Indian 
Science Congress. He is a Founder Fellow Archaeological Society, 1970-78; Vice-Pre- 
of the Maharashtra Academy of Sciences sident, Indo-Greek Society, 1975-78; Visi- 
(F.M.A.S.) elected in 1976, Fellow of the ting Fellow, Marathwada University, 1981 • 
National Academy of Sciences, Allahabad President, Maharashtra Itihasa Parishad 
(F. N. A. Sc.) elected in 1972, Fellow of the (ancient period section), Bombay 1979; 
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General President, Marathwada Itihasa Pari* 
shad, Parali Vajanath, 1982 ; President, An¬ 
thropology-Archaeology Section, Indian 
Science Congress, Ranchi, 1984. 

Delivered the Ichalkaranjikar Lectures 
on “Life under the Vakatakas”, Poona, 1968 j 
Khareghat Memorial Lectures on “Mahara¬ 
shtra before the Marathas", Ratnagiri 1979 j 
Dr. Raraesan Lectures on “Buddhist Art in 
tlic Deccan", Hyderabad, 1932. 

Published over 100 researcli papers on 
Indian Archaeology and art journals of in¬ 
ternational repute and 12 monographs and 
books among which mention should be made 
of Mathura Art in the Baroda Museum 
(Baroda, 1971), Ajanta—A Cultural Study, 
(Poena, 1974), Indian Terracottas (Bombay, 
1977); besides excavation reports on Paunar, 
Pandbarpur, Kayatha and Apegaon. □ 


his colleagues, he founded the journal. 
Education and Psychology which was later 
renamed as Manas and which is perhaps the 
only scientific journal in psychology published 
in India after the Indian Journal of Psycho- 
logy —so old and still continuing. 

In 1969, alongwith some of his professional 
colleagues, he founded BEHAVIOURAL 
SCIENCES CENTRE, an institution to en¬ 
courage research activities in these areas, 
especially of interdkeiplinary nature, and to 
publish materials related to this. The Centre 
was later registered as a Society and Dr. Ojha 
became its first Director and Secretary—an 
office which he also holds now. While 
continuing hLs professional and academic 
activities, he went to Honolulu, Hawaii, 
U.S.A. at the invitation of the East-West 
Center to participate in a seminar, ‘Psycho¬ 
logy in the changing society’ in 1968. In 



J. M. OJHA 

Section of Psychology 
d Educational 
Sciences 

Dr. J. M. Ojha, 
born 1928, studi¬ 
ed at Benares, 
Calcutta, l^lhi 
and Baroda 
Universities. 


After spending sometime as a school coun¬ 
sellor, he started Manasayan—^a consulting 
and distributing organisation for encouraging 
the use of psychological tests at a time when 
their use was expanding but availability was 
difficult. During this period he continued 
his academic activities and wrote a doctoral 


dissertation on the Revision (in Hindi) of 
the Differential Aptitude Tests which was 
later published as a book. The tests have 
been well received, In 1954, with some of 


1974, he was invited to Vienna, Austria to 
participate in an UNESCO-sponsored seminar 
on ‘Cultural Behaviour of Youth’ organised 
by the International Institute of Music, 
Dance and Theatre in Audio-Visual Commu¬ 
nication ( IMDT ) now known as the Inter¬ 
national Institute of Audio-Visual Communi¬ 
cation for Cultural Development (Mediacult). 
His paper was later published as part of the 
book, ‘Cultural Behaviour of Youth.’ The 
Behavioural Sciences Centre, which he repre¬ 
sented, was affiliated to Mediacult and Dr. 
Ojha was elected its Vice-President ( one of 
the three), an office which be held for 8 years 
and at present he is a member of the Media- 
cult Executive Board. In 1977, Dr. Ojha was 
invited by the Canadian National Commission 
for UNESCO for an UNESCO-sponsored 
seminar,'Cultural Pluralism and National 
Identity.’ In 1981, for his contributions, he 
was awarded the Decoration, 'Austrian Cross 
of Honour in Science and Arts’ presented 
by the Austrian Ambassador in India on 
behalf of the Austrian Federal President. 
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Dr. Ojha has written about 25 papers most 
of which hasre been in scientific journals. He 
has, on behalf of the Behavioural Sciences 
Centre, completed two studies jointly sponsor¬ 
ed by the Mediaciilt and UNESCO : (1) Atti¬ 
tude of young people towards cultural insti¬ 
tutions—a cross-cultural study covering several 
asian nationals, and (2) a ‘Bibliography of 
literature on cultural and youth behaviour.’ 
He has just completed an ICSSR project on 
preparing a documentation of literature on 
Inter-communal Behaviour, and is now direc¬ 
ting a project on 'Mental health of working 
children,* sponsored by the Ministry of Social 
Welfare. He recently completed a study of 
Foreign tourists which is probably the fint 
full-scale empirical study based on a large 
number of actu.il interviews to assess the 
tourists’ satisfaction, aspirations and motives. 
His interests are psychological testing i 
social, organisational and, of late, cultural 

□ 


B. MAITRA 
Section of Engineering 
Sciences 

Sri Bisweswar Mai- 
tra. President, Engi¬ 
neering Sciences Sec¬ 
tion of the 71st 
Session of the Indian 
Science Congress,- 
was born in 1911. 
After passing the Intermediate Science Exa¬ 
mination in 1928 he obtained the degree of 
Bachelor of Engineering of the Calcutta Uni¬ 
versity in Civil Engineering in 1932. 

After graduation be worked with some 
organisations as a Construction Engineer when 
he bad an opportunity to be connected with 
the new Howrah Bridge. 


behaviour. 





He joined the Irrigation & Waterways 
Department, Government of West Bengal in 
1938 as an Assistant Engmeer and served in 
various capacities and finally rose to the posi¬ 
tion of Director, River Research Institute, 
West Bengal and Chief Engineer of the above 
Department. He retired in 1970. * 

Out of his entire service period with Govt, 
he served the River Research Institute as its 
Director for about 14 years. Before being 
appointed as its Director he visited various 
hydraulic Research Laboratories in India, 
Europe and the U.S.A. 

After retirement from Government service 
he served the Irrigation & Waterways De¬ 
partment as its Adviser. After relinquishing 
the above post he served for sometime as 
Principal of the Regional Engineering College, 
Durgapur, He worked with a Consulting 
Engineering firm of International reputation 
as its Consultant for several years after re¬ 
linquishing the post of the Principal. 

During his service he was intimately con¬ 
nected with, important flood control worb in 
North Bengal and Mayurabhi, Kansabati, 
Damodar Valley and Farakka Barrage Pro¬ 
jects. While working with the consulting 
engineering firm he prepared among various 
schemes one for generation of power from 
tides. 

He is a life Fellow of the Institution of 
Engineers (Ind.) & life member of both the 
Central Board of Irrigation dc Power, New 
Delhi & Indign Society of Engineering Geo¬ 
logy. He is a member of the International 
Association of the Hydraulic Research. 

He is a member of* the D. Phill. Commi¬ 
ttee in Engineering of the Calcutta 
University. 

He has published about forty Research & 
other Technical papers and a monograph on 
'Rivers of West Bengal.' □ 
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RANCHI : THE VENUE OF THE 71st INDIAN SCIENCE CONGRESS 


j^ANCHl is situated just south of the } 
tropic of cancer and 85’30^E longi¬ 
tude and is 663 m above the sea level. Having 
a total area of 41 sq. km. and a population of 
about 5 lacs the city enjoys a salubrious 
weather being cool and pleasant all round the 
year. January is the coldest month, the average 
daily temperature ranging from maximum 
23.2*C to minimum Q-T'C. Sprinkling of 
winter rains lowers down the temperature to 
4*C on some days of late December and early 
January. Ranchi is well connected by road, 
train and airw.iys. Blueing flights of Indian 
Airlines from Delhi and Calcutta touch Ranchi. 
Vayudoot flights from Jamshedpur, Rourkela 
and Calcutta are available for Ranchi. Direct 
express trains from Madras ( Madras>Bokaro 
Patna ( Patn i-Hatia ), Calcutta ( Howrah- 
Ranchi), are available daily. Northern parts 
of the country are connected by Hatia- 
Ranchi-Chandigarh-Kalka and Hatia-Amritsar 
Express. Travellers from Bombay and west 
can change at Rourkela or Jamshedpur to 
teach Ranchi and those from Delhi and Puri 
travelling by Nilachal Express will have to 
change at Muri and catch connecting trains 
to Ranchi. Other important railway stations 
around Ranchi are Tatanagar, Patratu, 
Chakradharpur, Dhaiibad and Gaya. Road 
transportation is excellent, Ranchi is on Nati¬ 
onal Highway No. 33 and Deluxe and Luxury 
buses are available to come here from all sides. 
There are regul it bus services from Ranchi 
to almost all important.places of Bihar and 
other states like West Bengal (Calcutta, 
Asansol, Durgapur and Siliguri), U.P. (Bana- 
ras), Orissa (Rourkela, Puri and Sambalpur) 
and M. P. (Bilashpur and Ambikapur). 

Once famous as treasurehouse of diamonds 
attracting several expeditbns in the past, 
Ranchi was the summer capital of Bihar till 
three decades back and was well known 
because of European and Indian Mental Hos¬ 


pitals, Headquarters of Eastern Command and 
A. G. Office of Bihar and Orissa. 

The city of Ranchi has earned the distinc¬ 
tion of being the heart of wide-ranging 
modern industrial complexes of national and 
international importance. Famous industries 
like Heavy Engineering Corporation (HEC) 
incorporating Heavy Machines and Tool 
Plant (HMTP), Hpavy Machines Building 
Plant (HMBP), Foundry Forge Plant (FFP), 
Central Coalfields Limited (CCL\ High 
Tension Insulator, Sri Ram Ball-Bearing and 
Waxpole Industrii'S, etc. have come up 
during last 25 years. Ranchi is surrounded 
by other towns having important industries 
like TISCO, TELCO and Indian Tube at 
Jamshedpur ; Hindustan Copper Corporation 
at Ghatsila Indian Aluminium Company 
Ltd. at Lohardaga and Muri j Bokaro Steel 
Company at Bokaro; Bihar Alloy and Thermal 
Power Station at Patratu j Usha Martin Wire 
Ropes Industry .-it Tati Silwai; and Bharat 
Cooking Coal Ltd. (BCCL) at Dhanbad. 

The city of Ranchi holds out an attractive 
amalgam of the best among tribals and other 
Indians and foreigners providing a cosmopo¬ 
litan culture. 

The forests of this area are dry tropical in 
nature. The two national parks one at Haza- 
ribagh and the other at Bethla have become 
tourists’ attraction because of their richness 
of wildlife like Chitals, Simhhars, Bisons, 
Wild-elephants, Tigers and Leopards. Places 
of tourists’ attraction around Ranchi includ'e 
Netarhat (famous for public school, sunrise 
and sunset, picnic spots, streams ‘and falls), 
Rajrappa for its temples and scenic beauty, 
and waterfalls of Hudru, Jonha and Desham 
and many others. 

Ranchi Unlyenlty 

The University of Ranchi came into exi¬ 
stence on 12th July 1960 with 10 Post-Gra- 
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duate Departments, 1 constituent college and 
20 affiliated colleges. Now the University 
has 8 Faculties, 21 Post-Graduate Depart¬ 
ments, 3 Post-Graduate Centres, 82 Colleges 
(43 constituent and 39 affiliated colleges in¬ 
cluding 3 Medical and 2 Engineering) with 
about one lakh students on the roll. 

The University of Ranchi which its terri¬ 
torial jurisdiction over the whole north and 
south Chotanagpur divisions (area 65000 sq. 
km., population 12 million) has unique distinc¬ 
tion among the Universities of Bihar because 
of its location in the predominantly tribal 
area. Nature has been bountiful towards 
Chotanagpur where most of the mineral re¬ 
sources are concentrated. It also possesses 
most of the forest wealth of state. The city 
of Ranchi itself, the headquarters of the Uni¬ 
versity has become the nucleus of heavy in¬ 
dustries for the entire country. This unique 
location of the University brings in special 
obligations and responsibilities particularly 
towards the backward tribal population of 
this region. The University has also to cater 
to the needs of multi-lingual and a varied 
cross section of the population of the entire 
country. Consequently it has the unique 
privilege and obligation of playing an impor¬ 
tant role in the rapid development of Science 
and Technology in the State of Bihar for its 
economic betterment in tune with the ecology 
and environment. 

Ranchi University has hosted a large num¬ 
ber of national and international seminars, 
workhops and summer schools in Biology, 
Chemistry and Mathematics, The University 
has a well established computer centre, the 
only centre among Universities of Bihar. 
Establishment of University Leadership Project 
in Physics and Advanced Centre of Research 
in Anthropology has conferred well deserved 
importance on the Ranchi University. 


^ppiement (1^4) 

Birla Institute of Technology, Mesra 

Founded by the philanthropist, industrialist 
late B. M. Birla, the Birla Institute of Techno¬ 
logy, Mesra (Ranchi) was established as an all 
India Institute of Engineering and Research 
by the Hindustan Charity Trust in July, 1955 
and is an affiliated autonomous college of the 
Ranchi University. The institute is located 
about 15 km. away from Ranchi near village 
Mesra on the Ranchi-Patna highway in idyllic 
surroundings amidst woodland setting of sal 
trees on extensive grounds with the Swam- 
rekha river around the campus on the western, 
southern and eastern sides. The institute is 
residential and all members of ffie staff and 
students reside within the campus. 

Blrsa Agricultural University, Ranchi 

Birsa Agricultural University with Faculties 
of Agriculture, Veterinry Science and 
Animal Husbandary and Forestry was for¬ 
mally inaugurated by Prime Minister Smt. 
Indira Gandhi on the 26th of June, 1981. it 
is the first of its kind established in the 
plateau region of Bihar which lies in the 
tribal belt of the Eastern 2k)ne of our 
country, it was started with the primary 
objective of economic upliftment of Adivasis 
and other economically backward classes of 
Chotanagpur and Santhal Parganas through 
adoption of modern methods and technology 
of agricultiire, animal husbandry and forestry 
practices while maintaining and preserving 
their traditional culture without losing their 
entity. Earlier the Agriculture and Veteri¬ 
nary Colleges were affiliated to Ranchi Uni¬ 
versity. The University has been named 
after the great tribal hero and freedom 
fighter, popularly known as Bhagwan Birsa 
Munda and acclaimed by his people as Dharti 
Abba—Father of Earth. □ 



SCIENCE REVIEW 

• It’s a series of monographs the second volume of which will come 
out soon. 

• It’s another endeavour of the Indian Science News Association, the 
publisher of the SCIENCE AND CULTURE. 

• It’s objective is to high'ligbt the frontiers of modern science and 
technology with semi-popular approach so that readers of all disci¬ 
plines can appreciate its contents. 

• Scienca R«vi«w/Volume II»contains the following articles : 

1. Time, Entropy and Demons—P. T. Landsbarg. 

2. Sleep Movements in Plants—S. C. Datta & N. D. Paria. 

3. Gorilla—The Biggest and Strongest of all the Primates—S. P. Sarkar. 

4. Trace Metal Promoted Biochemical Reactions: Mechanistic 
Considerations—D. Banerjea. 

5. Microelectronics—A. N. Daw. 

PRICE I Rs. 10.00 
3.00 


To be had of: 

INDIAN SCIENCE NEWS ASSCX^IATION 
92, Acharya Prafulla Chandra Road, 
Calcutta: 700009 
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, Defying all hurdles 

Metro work forges ahead 




W« certainly owe an explanation to 
Calcutta's long suffering public for 
the inordinate delay in the comple¬ 
tion of the project. The reasons are 
many. Here are some of them ;— 

e This is the first Metro Project in India. 
A pioneering venture has to tackle 
many problems that are unique and 
cannot be foreseen 

e Calcutta is a crowded unplanned city 
with only 6 per cent of the surface 
area available for traffic—the least 
among metro cities of the world 

s We have to ensure that road space 
for existing traffic is retained before 
starting work. To allow easy flow of 
traffic, a complicated system of lon¬ 
gitudinal and transverse decking has 
to be built 

• Shifting and relocation of old and 
wornout underground lines of utili¬ 
ties like water mains, sewers, tele¬ 
phone cablec, gaspipes etc. hold up 
progress 

• The sudden hike in oil prices in 1973 
caused a severe strain on the v/ays 
and means position of the Govern¬ 
ment. Inevitah.'y flow of funds for ti.o 
Metro Project had to ba resiricto.' 


As a result constructioin work could 
nott)e taken up in a big way between 
1973 and 1977 

Despite these odds significant prog* 
ress has been made. Especially after 
1977 when the financial constraint 
ended. 

The Metro down tunnel in the north 
section has already crossed the cir* 
cular canal at Belgachia. 

The construction of Maidan, Park 
Street and Rabindra Sadan stations 
is nearly complete. The work is in full 
swing at Esplanade and Bhowanipur 
stations. Work of Electrification, Air- 
conditioning, Ventilation and Track 
laying—an integral part of the sys¬ 
tem, have been taken up in these 
stations. 

In the long journey since the projeet 
wfis taken in hand your patience and 
understanding have been a source of 
strength for us. We are sure we will 
continue to have them in future also. 


METRO RAILWAY 

CALCUTTA 

SL A Govt, of India Project 
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For a healthy and happy 

life tor the family. 

World wide reiearch of Organon it eontinuoutly bringing out new 
diieoveriea and developments of new medicines for alleviating diseases. 
For people, from the time before birth right up to old age. 
Around the worldi and in India. 
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POPULAR SCIENCES JOURNAL 


1. Science end Public Policy 

2. Science Education 
3> Science Progress 
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QUALITY SCIENCE IN INDIA: ENDS AND MEANS 

R. P. BAMBAH 

[ This Is a condensed version of the Presidential Address given at the 71st 
session of Indian Science Congress et Ranchi 1984—Editors. ] 


THE frcal theme, for this Session, is 
* 'Quality Science in India—Ends and 
Means*. Although this focal theme was recom¬ 
mended by me in May 1982, before the 
Tirupati Session, it is a happy coincidence that 
many of the ideas and suggestions emanating 
from our discussions could form a suitable 
response to the Prime Minis'cr’s reliance on 
the Scientific Community for meeting the 
national goals for Science and Technology. 

Before independence the country had a 
small number of leading scientists and groups 
of people working around them. However, 
one could not say the country had an adequate 
base of Science and Technology. Asa result 
of the conscious decision by the freedom 
movement and the first National Government, 
headed by Jawahar Lai Nehru, that the 
welfare of our people lay in creating in the 
country a powerful base for Science and 
Technology, a few years before anl more 
vigorously soon after the dawn of indepen¬ 
dence, various processes to achieve this 
objective were set into motion. A network 
of national Laboratories was set up, young 
people were identified for training in the 
leading institutions of the world, Institutes 
of Technology and Research Institutes 
were created, and a great programme of 
development of old and nev universities 
vas taken up. After more than thirty 
years of these efforts India has developed 


a respectable scientific base. But a time 
has come when one has to take stock and 
ask how we are going to use this base, 
to ask whether this base is adequate for the 
goals of the Society, which nourishes us, and 
to task what sort of priorities do we opt for 
and whdt sort of inputs and results do we 
plan for. 

It is obvious that the quality of every 
human endeavour is closely related to the 
objectives of such an effort No work can 
be considered to have high quality if it fails 
badly to achieve the objective it set out to 
attain. On the other hand any effort, how- 
so-ever clumsy, that achieves Its objectives 
cannot be dismissed as that of low quality. 

Although it is difficult to draw hard and 
fast lines between various types of Science, it 
will be convenient for the purpose of defining 
their objectives to divide Science into four 
categories : I. Basic Science, II. Science for 
Development, III. Defence Science, and IV. 
Commercial Science. 1 shall take up these 
categories for further* discussion in reverse 
order. 

The objective of Commercial Science is to 
maximise profits by finding cheaper methods 
of production, more effective methods of 
marketing and distribution, or making it 
possible to manufacture new products which 
have a potential for consumption. The 
appreciation of work in this direction is 




through patents, loyaitics, bonuses, or other 
fiscal rewards. However, in a developing 
country, where consunicr producis may be 
scarce, huge profits can be made by using 
borrowed or obsolete technology and the 
incentive for innovative work i»uy be lacking. 
It may in the short run be quite pi ofitable 
for an entrepeiK'tir to buy or borrow techno¬ 
logy which may be on tJic way out clstwhcre, 
and use it here. Also, the available resources 
could be monopolised for use in (he manufa¬ 
cture of products that meet the demands of 
an affluent minority at the expense of the 
needs of the bulk of people, who are not that 
fortunate. It may, tbercfoiv, be imperative 
for the community to find methods by which 
the commercial sector could be made to parti¬ 
cipate in R and D effort meant for developing 
indigenous capacity for the production at 
economic costs of the products needed for the 
welfare of the people. ALo, it may be neces¬ 
sary to make commercial sector participate 
in the development of the infrastructure and 
industrial climate needed for self-reliance. It 
may also be necessary to develop u Public 
Sector for long range research and productive 
efforts to create an appropriate Industrial 
Base. The effort in this direction is not to 
be measured in terms of profits, but in terms 
of its achieving its goals if self-sufficiency and 
creation of high level technology. The efforts 
of the Public Sector in India, therefore, should 
be assessed in terms ot its achievement or 
non-achievement of producing the right type 
of indigenous capacity rather than monetary 
profits. 

The objectives of Defence Science are 
again relatively clear—they arc to help pro¬ 
duce or adapt weapons and to d<;vi;:iC means of 
communication, manag.mcnt and strategy to 
achieve maximum defence preparedness. The 
Quality of such aa effort is measured in terms 
of how it helps to equip the Defence forces 
to meet possible hostile action. Although 
for a country like India the prospects of such 
a dilemma are rather remote, the Defence 
Scientists in more developed countries could 
face a crisis of conscience in that they may 


have to decide whether or not they should 
participate in the preparation of some 
weapons, whose potential for danger to the 
human, or other, species is very great. 
Perhaps it is time for the world community 
of Scientists to draw up a code under which 
Scientists of various nations could undertake 
not to take up work in certain areas of destru¬ 
ctive Science. The whole world is living in 
great dread of a nuclear holocaust. It may 
be quixotic; to hope for, but perhaps the 
scientists could come to a consensus that they 
will not do any further work on nuclear 
armaments. 

When wc come to science for Development 
we come ia a sense to the most difficult area. 
Theoretically every advance in human knowle¬ 
dge has potential for application to develop¬ 
ment. However, when one is asking for 
funds for science for development needs, 
one has to fix well-defined short term as well 
as long term goals and every effort has to be 
evaluated in terms of those. Here Quality 
Science is a result oriented one. Although 
originality is always admirable, in the Science 
for Developinent emphasis has to be on the 
results. Here one can beg, borrow, buy, or 
imitate the work done elsewhere and adapt 
it to the solution of one’s own problems. 
The work on Green revolution, that on Kala- 
pakam reactor, the work that has gone into 
the ISRO programmes and that on nuclear 
energy are examples of Quality Science, 
although at the conceptual level at least one 
cannot claim mu ;h originality for it. Scien¬ 
tists working for development cannot afford 
to be complacent. Work has to be done on 
problems relevant to our needs. Ideas may 
be borrowed, but applications have to be 
need-based. Also, one has to be careful to 
achieve self-reliance. Otherwise one can find 
that one’s programmes get into jeopardy at 
very crucial stages. One has also to be careful 
to distinguish between fashionable Science and 
meaningful Science. 

A society that cares for sdence only for its 

utilitarian aspects misses the higher quality of 
life. Curiosity, love of beauty and urge to 
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explore the nnchttled denand aesthetically 
satisfying neat solutions, attacks on> problems 
that have defied the great, search for insights 
that unify the diverse, and audacious new ideas 
that open up fresh vistas. They add lustre, 
beauty and a higher dimension to the achieve* 
ments of human mind. These are the com* 
pulsions that make the great, pursue science 
for its own sake. This science is independent 
of time and space. It has universal standards 
and has to be judged by standards very dilTe* 
rent from those of utility or applicability. Here 
one cannot ad mire repetitive or second rate 
work. Here one demands aeithetic solutions, 
unifying concepts, besed on deep insight, and 
simplification of theories that can come only 
from deep understanding. This is the area in 
which old problems, unsolved for generations, 
stand as a challenge to the human mind. Pare 
Mathe natics, Theoretical Physics, Astronomy 
and recent developments in Life Sciences are 
some of the areas where quality is to be judged 
by these exacting standards alone. 

When Gcrd Faltings recently made a major 
breakthrough on a 300 year old problem by 
proving the 60 years old Mordell conjecture, 
the report in Newsweek said : “Other than 
applications within Mathematics, the con¬ 
sequences of Falting’s proof are hard to envi* 
sion. Such an achievement in another Science 
could promise all sorts of spin-offs, as Eins¬ 
tein’s relativity spawned atomic power and 
Crick and Watson’s double helix bred genetic 
engineering. Falting's proof is an end in it¬ 
self, an accomplishment that mathematicians 
liken to the four-minute mile. Falting showed 
it could be done, scoring a triumph for in¬ 
tellect”. Every success like this is a tribute to 
the human spirit.^ When a problem, which 
had resisted the attempts by many great minds 
in the past over decades or even centuries, gets 
solved, the whole human race shares in the 
glory. One does not ask what applications it 
will have. When Physicists look for Grand 
Unification, they are not motivated by any 
spin-offs or applications. The reason is a 
search for aesthetically satisfying simple 
patterns to explain complicated phenomena, 
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When a Rataa^i^aititppears a cpimtry one 
does not ask how utilitarian his worVlh'* One 
feels proud of the human intellect and is 
grateful to have something in common with 
him. 

Although Science of this type does not 
know national boundaries, success in experi¬ 
mental side at least depends on the Infrutruc- 
ture of instrumentation, skills in maintaining 
sophisticated instruments, and in genera] the 
industrial base from which one can draw In 
such an endeavour a country like ours has to 
take stock of its capacity and choose problems 
for which resources coul-i be provided and for 
which one could have a natural habitat, in 
which such work could be carried on at some 
advantage relative to better equipped Societirs. 
The Kolar Gold Field experiment is a primary 
example of such an appropriate choice. 

In the foregoing I have spelt out my ideas 
of the objectives of Science of various types. 
One can use these or other criteria to identify 
areas or problems worth studying However, 
there would not be much hepe for successful 
pursuit if one did not have the physical and 
human resources needed for the purpose. 
Therefore, we would have to make a realistic 
appraisal of the present and potential resources 
that could be available. This may require the 
concentration of certain resources at certain 
selected places where they can be used to the 
greatest advantr^ge. One may have to establish 
a culture of sharing in such a way that all 
scientists capable of using a scarce facility have 
reasonable access to it. Even in more deve¬ 
loped economics, the establishment of insti¬ 
tutions like Argonne National Laboratory or 
CERN have resulted from a need to share rare 
and complicated equipment. Various groups 
of active workers will have to do some hard 
thinking and evolve methods of development 
and sharing of precious resources. Experit nee 
of VEC or regional computer centres could be 
useful. 

Even when one has identified the goals, 
fixed the priorities and made sure physical 
resources are available, real progress would be 
impossible unless one has the most crucial 
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resource, that is huinaa talent. For progress, 
it is necessary that the country has vital human 
resources cansisting of great talent trained 
properly and motivated to undertake challe¬ 
nging tasks. In spite of the fact that our 
methods of training, employti'ent and rewards 
arc least suitable for attracting the young to 
a career in Science, and we have been able to 
reach only a small segment of our population, 
it is a fact that a great deal of scientific com¬ 
petence is available both in the country and 
among Indians w >rking abroad. 

A research student, who normally comes 
from a lower or a lower middle income group, 
is in no position to contribute to the family 
needs. Although some dedicated persons take 
up research studentships even at this handicap, 
the number of such people is small. Even 
among these the more enterprising take up 
Research/Teaching Assistantships in more 
affluent coutries like U.S.A. or Canada. The 
real brain drain occurs at this stage. From 
their stipends these people are able to contri¬ 
bute a sizable amount in terms of rupees to 
their family needs. Such scholars tend to stay 
on in the USA or Canada and provide a sub¬ 
stantial support to their academic or scientific 
structures. The to'al effect is that our institu¬ 
tions are getting very few entrants of the right 
calibre. This is bound to badly affect the 
future of Science in our country and this is 
a problem that needs immediate attention. 
Unless we make the emoluments of Research 
Scholar comparable to those of entrants in 
other professions with similar levels of 
achievement and age, and make sure tht;ir 
conditions of service stay comparable, any 
steps taken to improve standards of scientific 
endeavour will, I am afraid, turn out to be 
largely futile. 

For development and utilisation talent for 
scientiSe work, the obvious areas of concern 
are ti) Identification, (ii) Training and 
Motivation, (iii) Induction into the Scien¬ 
tific Manpower, and (ivi Maximal utilisation 

Under the general principle that every 
gifted student has the right to a challenging 
education, which will not underestimate his 


potential, the standards of work and expec¬ 
tation at these institutions will be kept very 
high both for the students and the teachers. 
As is well known, a student reacts very 
strongly to the attitudes and capacities of his 
peer group. Oue hopes that under the influ¬ 
ence of their peers, all equally gifted, these 
students will be ready for training at its most 
excellent. Although healthy competition is 
desirable, it is a sad fact that the more accom¬ 
plished of our Indian citizens find it difficult 
to work together. It is perhaps a consequence 
of our examination system where too much 
emphasis is placed on relative rank and 
marks. An essential feature of the high level 
pace setting schools would be development 
of group activities and group endeavour, 
whereby one learns to work as a member of 
a team to achieve the highest potential of the 
group, as distinct from the individual. Since 
excellence is the sole motivation, there is no 
room for any reservations in these schools 
for the gifted. 

At the end of the Higher Secondary stage, 
through various processes of search and 
selection, an adequate number of gifted 
students in each state will be identified for 
intensive and demanding training at the 
University level. 

At the mon^ent I would only like to point 
out that the type of education that the gifted 
are entitled to and the country needs will be 
extremely hard to provide in the existing 
institutions. Our experience of starting new 
university's for excellence has also been not 
too happy. In order to learn from our 
mistakes it would be useful to take stock of 
some of these. 

The gifted have a right to interaction with 
best scholars who are actively engaged in 
creative work. The Faculty should be in the 
prime of their productive period. It is a sad 
fact that really creative life of an individual 
has a limited span, and we have to take 
account of this. 

To take care of the university level 
training for the gifted 1 would like to suggest 
the following steps: 
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(1) We should identify some of the 
existing institutions where adequate physical 
facilities like buildings, laboratories, and 
libraries, etc., are available. These should 
be taken over at the national level for use 
for first rate training for the gifted. 

(2) The faculty should be drawn from 
the total university system on a tenure basis 
keeping the following principles in view: 

(a) The faculty should consist of creative 
people at the peak of their creative powers, 
so that the bulk, say 70 per cent at least, 
should be in the age group 30 to 45. 

(b) No person will stay in an institution 
of this t^pe for more than five years at a 
time, maximum number of times one could 
come to such an institution being two. 

(c) Twenty per cent of the Faculty will 
leave the institution every year to be replaced 
by fresh entrants. Those who leave would 
revert to the general cadre, and. in excep¬ 
tional cases, be sent to another selected 
school 


(d^ Adequ :te arrangements for housing, 
and compensation, in addition to the prestige 
and excitement of working in such a univer- 
sity,»will be provided because of the adjust¬ 
ments that have to be made in one’s pattern 
of family life and general living and working, 
especially for the experimental scientist. 

(e) People who win awards like Bbatna- 
gar medal. Younger Scientists’ award'i of 
1NSA, ISC A, medals of the Indian National 
Science Academy, and Hari Om Tru^t, etc. 
wilt be expected to work on the faculHies of 
these institutes for some time as a condition 
of the award. 

(3) For academic and administrative 
decisions compact committees of e:gperts, 
with 25 per cent retiring every year, should 
replace the cumbersome machipery of 
Senates, Syndicates, etc. These copimittees 
should be authorised to take final decisions 
on matters falling within their comp^ence'^ 

(4) I should be desirable that n^o student 

takes two consecutive degrees fr6m a single 
such institotioo. j 

I have given a bare sketch which coulcU be 


filled In s the prfhdliiti’' being a 

constantly renewing faculty at the peak of its 
creativeness and exacting standards of work 
from the faculty as well as the students. 

If the gifted are identified and trained 
properly, it is natural that all professions 
requiring leadership qualities would like to 
have their proper share. For the scientific 
work, in order that we also have an adequate 
share, not only should we bring out the exci¬ 
tement and challenge of Science during the 
training of our students, but the Society, as a 
whole, should also acknowledge its need for 
skilled scientific manpower by making the 
Scientific career as attractive in material 
terms as any other. Although some highly 
dedicated and motivated people will come to 
the profession, no matter what material terms 
are offered, the bulk of the scientific endea- 
vonr of every society depends on a large 
number of competent people, who could do 
equally well in various professions, and it is 
important that suitable incentives are provi¬ 
ded to attract them. 

After we have inducted the right type of 
people, we may still fail to make full use of 
their potential unless an ethos of cooperative 
endeavour at highest level has been built up. 
One would, of course, need equipment, 
office space, housing, etc. But more than that 
there should be a clear realisation that in a 
Scientific community people of different age 
groupi, experience, skills and capacity have 
to complement each others’ efforts. If this is 
recognised one could work out suitable 
administrative mechanism and ways of giving 
recognition to all the members of a team—-the 
old ones, who are perhaps best equipped to 
set goals, identify problems, suggest methods, 
get the necessary equipment and the younger 
one, who can provide hard work and fresh 
ideas and are better able to learn new techni¬ 
ques and absorb new ideas. When a break¬ 
through occurs it should be clear that it could 
come through bicause of the total effort of 
all the individuals involved and not because 
of the eminence of one person or the brilliance 
of another. 


70L. 50, NO 2 


37 



I have dwelt in detail on the identification, 
training, induction and use of the scientiSc 
talent with an emphasis on the role of special 
institutions for the gifted. For the immediate 
future the creation of such universities appears 
to be imperative. However, they will not 
survive as centres of excellence and will tend 
to regress to mediocrity if the general univer¬ 
sity system is allowed to drift. 

'The first Indian universities were esta¬ 
blished more than 100 years ago ia imitation 
of the London University, as it then was. 
They all began as purely examining bodies 
and continued to be so for quite sOme time. 
Most of the present universities Wherited 
their structure and governance from these 
universities and have not been able to adapt 
to the present needs of seeking and cultivating 
new knowledge, of engaging vigorously and 
fearlessly in the pursuit of truth, of idea ifying 
gifted youth and helping them develop thtir 
potential to the full”. “The so-called,auto¬ 
nomy of the universities is no real autonomy. 
The object of autonomy in the universities 
is to make it possible for its members to have 
a free flow of ideas and to engage in the 
pursuit of truth Irec fro.n pressures from the 
establishment to whom th ic ideas may appear 
dangerous. The object li to cnjble to univ r- 
sities to serve as the ‘co'^citnee of the 
Nation’, 'as a forum for the critical assess¬ 
ment of Society’. In our system there is lo 
such possibility. The only eilect of this sham 
autono ny is to give po vers, without .ccourta- 
bility.to the p rliticnns, posing as teachers, and 
to executive oliicers .vithout a iy ideals. AIs •, 
under immediate pressures the treedorn to 
take decisions by the Uaiveraity ofBcers and 
executive bodies, who in the present .set up 
refl*rc(cd the best academic traditions, 
has led to many wrong decisions on almost all 
aspect of the University life—admissions, 
training, examinations, recruitment, promo¬ 
tions, etc I think it is lime to take slock t f 
the ethos ia the Univer.sity systems and try, 
to evolve a new set up free of the pre-'Cnt 
unwieldy, expensive and useless structure. 

It has been repeatedly pointed out that 


onr system Is examination doming, ff 
one analyses it carefully one finds that the 
whole system is geared to the determination 
that large segments of the student body are 
more mediocre than others. Instead of going 
through the ritual of holding final examina¬ 
tions, for a student, leaving the educational 
process, it is enough that the institution, 
where he has studied, gives a certificate indi¬ 
cating the courses he has attended and his 
performance in the examinations conducted 
internally by his teachers. For a job outside 
or admission to a higher course, the employer 
or the new institution can give its iown test 
to dertermine a candidate's suitability for the 
job or the course he is applying for. In those 
c.ises where nm ibers seeking admission are 
large, objective type papers, testing only the 
level of t.'-C iuforuntion acquired by the candi¬ 
date-:, can be used to silt a smaller number, 
who could then be given a more comprehen¬ 
sive test. Since vari^ms objective type papers 
could be distributed to iLe candidates at 
random and marked mechanically by com¬ 
puters, or even human ag: nts, in a very short 
time interval, chances of cheating and other 
malpractices can be reduced. Since the 
educational process will not be involved in 
certifying a large num’ er of candidates for 
dtgrees, the huge superstructure of Boards 
rl Evaniinations, Controllers of Examinations, 
Secrecy Sections and what not could be dis- 
pcnv:d with a.-.d the energy released thereby 
could be ust’O lor more worthwhile pursuits. 

Regarding ihe structureot the Universities, 
w.? s'.ould seriously give consideration to an 
All India University Service, insulated from 
the Government through a Commission like 
ti-fe UGC, Of the UPSC, forming a common 
p i^ol of academics aud academic administra 
toh at the national level This pool could be 
use^ to supply the system so that each institu¬ 
tion has both continuity and continuous 
change, a certain proportion of people being 
changed every year. This would avoid in- 
breeding as well as our tendency to fall into 
a rut or divide into factions. The actual 
arademic and administrative decisions would 
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aitoo be taken by compact committees ofcooft* 
peteat people, a fixed proportion of vhose 
membership is changed every year. The 
system will have academic autonomy so that 
academic decisions are taken by the people 
engaged in teaching and research themselves. 
It could have financial autonomy, if funds are 
allocated on a long term basis and released 
periodically, without the Vice-Chancellors 
having to knock at the doors of the Finance 
Ministries every few months. 

A working group on Universities could 
fill in various details and look at various 
alternatives. The Education Commission 
report is full of rich suggestions. The principal 
objective should be to evolve a system which 
would free our universities from mediocrity, 
parochialism, inbreeding, gioupism, poli¬ 
ticalisation in the worst sense of our 
teachers, and tyrannies of small Caesers. 
Also the system should gather the strength to 
tell the students that it is their right to get 
good education and it is the responsibility of 
the system to provide it to them. A federal 
system, managed by the best of the academics, 
with a mechanism for continuity and continual 
change is needed. The system could also be 


provided with a mechanism to get people 
from different regions, communities and back¬ 
grounds, to work together in the academic 
process without giving them an opportunity 
to divide into factions. This would strongly 
support the goal of National Integration. 
This may also help realise the objective laid 
down in the Education Commission report of 
'‘concentrating rcarce human resources to 
bring together in face to face intellectual 
communion of goodly number of persons 
of high potentialities who by their contact, 
dialogue and communication, stimulate 
each other to put forth their best creative 
efforts”. It will also enable the excellence 
generated in a selected number o( universities 
to gradually spread to others, both because 
Faculty members will be continuously moving 
trom the selected institutions to the general 
system and back, and because the students 
trained in the few universities for the gifted 
will eventually become available for partici¬ 
pation in the general system. Since these 
people will have been selected by national 
processes, the ills resulting from narrow 
parochialism will be reduced. □ 
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i^ORTIFICATlON—A ^dTENTIAt WEAPON TO COMBAt 

MALNUTRITION 


B. M. CHAUUAN and A. C. KAPOORi 

Distribution of vital nutrients among our masses throujli fortification of commonly 
consumed foodstuffs does not Involve any elaborate nutrition education or change In , 
the stubborn dietary habits and the process brings about no increase In cost. Under 
the existing low level of literacy, low per capita Income, established cereaUbased food 
habits and prevailing other socio>economlc conditions, fortification can be regarded as 
an effective measure of improving the nutrition of our people. 


AT the present level of our knowledge, it 
™ is possible to state with accuracy the 
essentiality and multitude of nutrients in 
human nutrition. It is well established that a 
permanent solution to the nutrient problem 
lies in the increased production and consump¬ 
tion of ioodstuffs supplying all the essential 
nutrients. In the context of existing conditions 
in India with regard to levels of protective 
food production and economic status of the 
population, it is necessary to consider the 
alternative proposal of augmenting nutrient 
intake by the addition of important nutrients 
to the foods generally consumed by the 
people. 

Fortification and enrichment are the terms 
used to indicate the addition of dietary essen¬ 
tials to foods. Fortification of a foodstuff 
implies the addition to a food of one or more 
dietary essentials in amounts which make the 
total content larger than that found in the 
particular food in its natural state. On the 
other hand, the termi enrichment signifies the 
addition of essential nutrients to the food¬ 
stuffs in order to restore the losses occurred 
in their contents during processing. 

For making fortification and enrichment 
programmes viable, certain conditions are 
necessary to be examined. Foods chosen for 
fortification should be consumed by a fairly 
large segment of population. The choice of 
nutrients to be incorporated should be deter¬ 
mined by the commonest nutritional deficien¬ 
cies observed in the population. It is also 
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essential that technology of addition of the 
nutrient to the food should not cause more 
than an iasignificaat rise in the cost of pro¬ 
cessed foodstuff. The cereals, wheat and rice, 
common salt, sugar and tea arc some s. f the 
commonest foods consumed by the population 
both in rural and urban areas and hence lend 
themselves as ideal vehicles for fortification. 
Nutritional contribution by the fortification 
of other foods e.g. milk, bread, vannspati, 
fruit products, sago etc. may be marginal in 
magnitude but cannot be afforded to be com¬ 
pletely overlooked. 

Fortification of Suit 

Because of its easy availability, small but 
inavoidable requirements, and relative inex- 
pensiveness, salt is perhaps the most suitable 
carrier through which additional food nutrie¬ 
nts may be administered efficiently. 

Iron deficiency anaemia is one of the 
major nutritional problems in our country^. 
Therefore, there is a regular need forfortify- 
ing food with iron, and salt is perhaps the 
most appropriate vehicle for this for lification. 
Ferrous sulphate is the most suitable salt from 
availability and cost point of view but it is 
unstable and develops colour. Ferric-salts are 
stable and do' not develop colour but absorp¬ 
tion is low. It has been found that lerric 
orthophosphate alongwith absorption promo¬ 
ter, sodium acid sulphate, has better keeping 
quality. Based on the current prices, it would 
appear that increase in cost per kg of forti¬ 
fied salt will vary from 8 paise to 17 paise. 
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)'he iron fortified salt suggested by t^ationai 
Institute of Nutrition has the following 
formula: 


Common salt 

1kg 

Ferric orthophosphate 

3.5 g 

Sodium acid sulphate 

5g 

This mix contained I mg 

of elemental iron 


per gram and when added to diet, iron from 
the mix was absorbed to the extent of 5%> 

The goitre, the unsightly but unhidable 
manifestation of iodine deficiency affects life 
long the helpless masses in sub-Hi malayan 
regions and parts of the adjoining plains. 
The incidence in the region of endemicity has 
been found to be as high as 40% in some 
studies^. The regions where air, water, soil 
and foodstuffs grown are poor in iodine are 
traditionally the areas of endemic goitre. To 
overcome this problem salt is iodised. On 
account of its stability potassium iodate is 
preferred to potassium iodide for the iodisu- 
tion of the crude moist salt consumed. Usua¬ 
lly, iodised salt contains 40 micrograms of 
iodine/g salt. The iodine prophylaxis has 
resulted in the reduced incidene of goitre. In 
some hilly states, the consumption of iodised 
salt has been made compulsory. 

The calcium is very important for the 
growth of children. The calcium present in 
cereal-based diet is not fully available as phy¬ 
tic acid present in cereals combines with cal¬ 
cium and forms a calcium phytate complex 
which is unavailable to the body. Therefore, 
it needs to be provided additionally. Fortify¬ 
ing salt witl calcium sulphate at 5% level will 
provide about 100 mg of additional calcium 
per 6-8 g salt normally consumed by a child 
per day or about 200 mg of calcium to adult 
per 16 g of salt normally consumed per day. 
This along with other source of calcium in the 
diet will meet the nutritional requirement of 
this element. 

Indian diet is also deficient in some im¬ 
portant vitamins such as vitamin A, thiamine, 
riboflavin, pyridoxinei, niacin and ascorbic 
acid. The salt can be nutrified with a premix 
containing these vitamins. The vitamins 
nntrified crystal salt ia employed by some 


bakers for nutrification of bread, buns and 
other bakery products. Such salt is also used 
for snack topping ( potato chips ) to provide 
supplementary vitamins^. 

Fortification of Cereals and Cereal Products 

Since time immemorial cereal grains have 
provided the basic substance for mankind. 
Today they still represent the world’s major 
calorie and protein sources in the developing 
countries. Unfortunately, cereals have some 
nutritional shortcomings, particularly as pro¬ 
toin source. Cereals are inferior in quantity 
and to other sources of protein. It has been 
found that addition of limiting amino acids 
could dramatically increase the amounts of 
usable protein. By the addition of lysine to 
wheat, lysine and threonine to rice, and lysine 
and tryptophan to maize the protein quality 
of these cereals increase considerably without 
increasing the volume of the food*. 

Cereals are also deficient in viianiin A, 
thiamine, riboflavin, uiacin, pyridoxine, fola- 
cin, iron and calcium. The nutrification of 
cereals with these nutrients has been carried 
out successfully in some countries-’. In deve¬ 
loping countries where these vitamins and 
minerals arc deficient in diets, fortification of 
cereals with them will go a long way in com¬ 
bating the malnutrition. 

Rice is a staple food lor a large segment of 
Indian population. But like other cereals it 
is deficient in some of the essential nutrients. 
Keeping this point in view, the rice kernels 
are impregnated with vitamins®. These ker¬ 
nels are then coated with a rinse-resistant 
material. The premix kernels are blended at 
local rice mill with ordinary white rice in the 
ratio of 1:1519 to produce enriched rice. The 
nutrification involves addition of vitamin A, 
pyridoxine, folic acid, vitamin E and thiamine. 
This is an effective and practical method of 
improving the quality of rice where it is in¬ 
variably washed before cooking. However, 
with any nutrified rice product, excess water 
should not be used in cooking as water poured 
off after cooking will mean some losses of 
nutrients. 
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In December, 1967» fortiHcation of white 
bread with lysine, vitamin A, thiamine, ribofla¬ 
vin, niacin and iron was instituted in the 
Modern Bakeries, a Government of In.Ua 
Enterprise. Vitamin A is provided at a level 
of 8,000 lU per kg of bread made from 
both dark and light wheat flour. Modern 
Bakeries alone are producing nearly one hun¬ 
dred million loaves of bread per year. In 
some countries, potassium iodate is added at 
2 ppm (dry wt) to all the bread made. This 
helps in reduction of incidence of goitre 
particularly in hilly areas. 

In India, bulk of the indigenous wheat 
moves from farm to market without going 
through any sort of silo or bulk storage and 
a considerable amount of wheat is milled in 
central mills where nutrients can be added. 
As a result of this “Paushtik Atta” with addi¬ 
tion of S% or 10% groundnut flour has been 
introduced as an item of production in the 
roller flour milU. In addition, the *‘Atta” is 
also fortified with vitamin A, riboflavin, thia¬ 
mine, niacin, calcium and iron. 

Fortification of Oils and Fats 

Oils and fats are important dietary ingred¬ 
ients, although their consumption varies with 
the economic strata of the people. Oils and 
fats are good carriers for those nutrients which 
are soluble in them. In India the Vanaspati 
or hydrogenated oil is being commercially 
fortified with Vitamins A and D at the level of 
25 lU and 2 lU/g, respectively. The hydro¬ 
genated oils are also fortified with 5% sesame 
oil to provide sufficient quantity of polyunsa- 
tured fatty acids. 

Fortification of Milk 

Milk is of special significance in infant 
diets and makes contribution to the nutrition 
of adults as well. But cow's milk is not a 
complete food for the nourishment of an infant 
or young child. It is not sufficient in vitamin 
D, iron vitamin C, vitamin B6 and vitamin A. 

Nutritional authorities have generally 
endorsed milk as logical food for fortification 
with vitamin D. It provides both calcium 


and phosphorus that must be present with 
vitamin D for normal calcification of bones 
and teeth. It is also a major food for infants 
and the developing child for whom the need 
for supplementation of the diet with this 
vitamin apparently is the greatest*'. The 
decline in the incidence of rickets in recent 
decades in USA has been credited in large 
part to the fortification of cow’s milk with 
vitamin D. 

When fat is removed from whole fluid mdk 
all fat-soluble vitamins including vitamin A are 
also removed. The resulting skim milk can 
serve as a vehicle for fortifying with fat soluble 
vitamins. Skim milk or low fat liquid or dry 
milk products should have vitamin A added 
and, if given to infants, should probably have 
vitamins D, E and C added as well. The 
techniques for fortification of skim milk pow¬ 
der are available. 

In the normal diet of the people in deve¬ 
loped countries milk and milk products 
provide around 20% of the daily requirements 
of vitamin A or roughly 700-800 lU of the 
vitamin A per day. In India the average per 
capita consumption of milk being only 150 ml 
the availability of vitamin A from milk 
comes to around 100 lU. To raise this contri¬ 
bution to a certain extenf four Mother Dairies 
in India at New Delhi, Bombay, Madras and 
Calcutta have undertaken the fortification of 
milk with vitamin A. About one lakh litres 
of milk to be marketted daily by each of these 
dairies is being fortified to a level of 2b00 lU 
of vitamin A per litre of milk. This provides 
the average consumer of milk in the city nearly 
450 lU of vitamin A. The project is being 
implemented through National Dairy Develop¬ 
ment Board and involves very reasonable 
expenditure of 0.137 paise per litre of fortified 
milk. 

As regards the fortification of milk with 
iron, the reports indicate that ferrous sulphate 
has metalic taste and may activate some of the 
enzyme systems in milk. Ferrous ammonium 
citrate is, therefore, the choice for fortification 
of milk and milk products. This does not 
alter the appearance and flavour of milk 
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materially. Tea mg of iron are generally 
added to one litre of milk. 

Fortification of Fruit Prodncti 

Fruits in addition to supplying vitamin C, 
betacarotene, and a small amount of B'vita- 
mins, are unique in providing considerable 
quantity of potassium and very small amount 
of sodium. Application of technology has 
now introduced several fruit products e.g. 
canned fruits and fruit juices, fruit drinks, 
fruit preserves etc. in our dietary. 

Fresh fruits for obvious reasons are not 
suitable vehicles for fortification. Fruit juices 
and drinks are the primary fruit products 
which are being fortified these days®. Frozen 
fruits in developing countries are often 
enriched with ascorbic acid but usually the 
primary purpose is not nutritional but to 
prevent the undesirable browning reactions 
and off flavour development. 

By now the most common nutrient used 
for fortification of fruit products is vitamin 
C and to a lesser extent vitamin A. The 
later is added in the form of beta-carotene 
which imparts colour also. A few juices such 
as grape juice and drinks, frozen fruit drink 
concentrates, fruit beverage powders and fruit 
squashes are also fortified with fi vitamins. 
Fruit products, however, cannot be fortified 
indiscriminately because fruit products in 
India are controlled by Fruit Product Order 
Standards. 

The ascorbic acid fortification of fruit 

juices and drinks has a sound nutritional 

basis and therefore, has become accepted as 

a common practice. Products from fruits 

with a low natural ascorbic acid content 
* 

benefit most by the addition. Such fruits 
include apples, apricots, bananas, peaches, 
pears and plums. Certain varieties of cherries, 
litchi and pineapple with intermediate levels 
of ascorbic acid can also benefit. By doing 
so there has not only been the protection of 
flavour and colour, but there has been a con¬ 
siderable improvement in the nutritional 
value also. 

Some teuits supply considerable amount 


of provitamin A also, "^dibhet, li^lcKPte j(|^ 
mangoes are the richest sources which is also 
indicated by their deep yellow to orange 
colour. Fruit products can also be fortified 
with beta-carotene or vitamin A palmitate 
and this can supply significant quantities of 
this vitamin A in the diet of our people 
depending upon their dietary habits. With 
proper processing, beta-carotene is stable in 
fruit juices and drinks. In the case of 
fruit products which are not naturally yellow 
or orange coloured e.g. apple, grape etc or 
where no additional colour is required, 
commercial forms of vitamin A are available 
which are adapted for use in water-based 
fruit products. 

Although fruits are not considered good 
sources of various B vitamins, they do supply 
small amounts of these vitamins and thus 
make a contribution to our overall dietary 
intake of these nutrients. The fortification 
of fruit juices and drinks with B-vitamins has 
not been so widely practised as ascorbic add 
and vitamin A. Grape and grape-apple 
blend fruit drinks fortified with thiamine and 
riboflavin have been commercialized. There 
is no stability problem associated with the 
vitamins in these fruit drinks. B-vitamins 
have also been used to enrich various frozen 
drink concentrates and beverage powders 
without difiSculty. 

Fortification of Sngar 

Consumption of sugar has increased more 
rapidly than any other food commodity, 
especially in less developed countries. Sugar 
is one of the several food items which are 
consumed on regular basis over the seasons 
of the year by the entl e population of a 
country. The sugar ( sucrose) generally 
eaten by the mankind is so highly refined that 
it contains nothing but calories. When sugar 
is eaten, it forces out of diet other foods and 
these foods always contain more proteins, 
minerals and vitamins than sugar. In other 
words an inclusion of sugar causes an overall 
decrease in the nutritional quality of man*8 
diet. It is now economically and practically 
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feasible to fortify sugar<> with some vitamins 
and minerals and raise its nutritional quality. 

Vitamin fortification of sugar with thia¬ 
mine and niacin is especially advisable as it 
makes sugar mctabolically selfsufficient. 
Consideration should be given to the forti¬ 
fication of sugar and sugar rich food products 
with phosphates to combat the develop¬ 
ment of dental decay which pure sugar 
promotes. 

Nutrification of sugar^'^ with vitamin A 
is being commercially practiced in Guatemala, 
Pannama, Costa Rica and other Central 
American countries. The chosen amount of 
vitamin A to be added to sugar provides the 
Recommended Daily Allowances for an adult 
if one consumes average quantity of sugar 
revealed by a survey. Vitamin A palmitate, 
a pale yellow product has been selected for 
incorporating in sugar, in the process of 
fortification a vitamin A sugar premix is 
first prepared and, then added in a set ratio, 
to the flow of sugar. This followed by ade¬ 
quate mixing to ensure uniformity of the final 
vitamin A fortified product. Fortified sugar 
containing upto 50 lU of vitamin per g does 
not exhibit any colour or flavour problems 
when consumed in hot coffee, tea, or orange, 
pineapple and lemon beverages and other 
food products. 

Fortification of Tea 

Tea is widely consumed in some parts of 
the world. Survey on food consumption 
pattern and consumer habits in India has 
revealed that tea is consumed by young and 
old, rich and poor, in both rural and urban 
areas and thereby lends itseit as a vehicle for 
fortification. The idea of using tea as a 
vehicle for providing meaningful quantities 
of vitamin A to an entire population was 
conceived at the New Delhi Mission of the 
Agency for International Development as 
early as 1967. 

Tea dust is fortified by dry mixing the 
dust with fine powdered vitamin A palmi¬ 
tate'’-. Tea dust, so nutrified retains about 
85^ of vitamin A activity after storage for 


one year at room temperature. Fortification 
of tea leaves needs different method. Emul¬ 
sions made by homogenizing vitamin A ester 
with thick acacia or dextrin solutions, are 
sprayed^ on to the leaves. When emulsions 
were diluted with sucrose solution and spra¬ 
yed on leaves, the fortified vitamin A showed 
satisfactory stability. Trials indicate that 
vitamin A palmitate applied in both the 
powdered form to the dust and the emulsion 
form sprayed into the leaves retain 100% 
vitamin A activity even after one hour of 
boiling in the process of brewing tea. 

The initial studies were aimed at nutrifying 
dry tea to a level of 125 lU of vitamin A per 
gram. The usual adult cup holding 150 ml 
of tea brewed from 3 g of dry fortified tea 
would supply 375 lU of vitamin A, however, 
other vitamin A levels are also possible Tea 
leaves arc sprayed after fermentation stage 
near the final drying stage. The cost of 
fortification is negligible and can be absorbed 
in the overall price of tea without affecting 
the consumer price. 

It has also been demonstrated by small 
scale manufacture that tea can be fortified 
successfully with lysine. Five cups and 3 
cups a day of this fortified tea will meet the 
lysine requirement of an adult male and 
female, respectively. 

Forliflcation of Stgo 

Tapioca is a tuber grown and consumed 
in some pirts of southern India. This tuber 
is used as a staple food in various forms one 
of which is sago. Chemically the tuber and 
its product contain only starch and lack 
protein. A project for the fortification of 
sago had been undertaken by Govt, of India. 
The objective of the project was to incorporate 
proteins, vitamins and minerals in sago so 
that it can be brought nutritionally at par 
with other staple cereals. The methodology 
involved in the scheme has resulted in the 
development of a product which is nutritio¬ 
nally better and is readily accepted by con¬ 
sumers. A proposal for setting up a Pilot 
Plant for commercial production of fortified 
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sago in collaboration with some Public Sector 
Undertaking has been under active consider* 
ation of the Govt, of India. 
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NOTES b NEWS 


Fifth National Sjrmposiaoi on Radiation 
Physics 

The Fifth National Symposium on Radia¬ 
tion Physics was held in Calcutta during 
November 21-24, 1983, sponsored by the 
Indian Society for Radiation Physics j 
Variable Energy Cyclotron Centre, BARC; 
Saha Institute of Nuclear Physics; Indian 
Association for the Cultivation of Science and 
the Calcutta University. About one hundred 
and twenty-five scientists and research 
scholars working in the field of radiation 
Physics at various universities and national 
laboratories from all over India attended the 
symposium. Twelve experts were invited to 
deliver talks at the symposium, six of them 
being from outside India. 

The inauguration took place at 10 a. m. on 
November 21, 1983 at the Indian Association 
for the Cultivation of Science, Jadavpur, 
where the proceedings of the first day also 
took place. Dr, P. K. lyenger, Director, 
Physics and Chemical Groups, BARC, inaugu¬ 
rated the symposium. Prof. B. D. Nageho- 
wdhttri gave the keynote address. Prof. 
Nagehowdhuri traced the history of radiation 
physin, or in fact, that of nuclear pbysioi 


( and emphasized the need of interdisciplinary 
^ research. He indicated new areas where 
research effort can be directed and mentioned 
lioluminescence as an example. 

Prof. R. H. Pratt, University of Pittsbu¬ 
rgh, USA, in his talk on atomic photoelectric 
effect surveyed the theory and experiment for 
atomic photoelectric effect in the x-ray and 
gamma ray regimes. Contributed papers in 
the first session on basic interactions descri¬ 
bed the calculation and measurement of 
cross-sections. Prof. A. M. Ghose, Univer- 
siti Sains Malaysia, reviewed the experimental 
measurement and theoretical calculations 
on coherent scattering of gamma rays of 
moderate energies. Contributed papers on 
this session on radiation sources and machi¬ 
nes discussed the production of neutrons, 
low energy external bremsstrablung and 
fluorescence. Dr. C. V. Sundaram, Reactor 
Research Centre, Kalpakkam, described the 
experiments carried out on steel in order to 
find the structure and properties of metals 
and alloys altered in a radiation environment. 
Contributed papers in this session on basic 
interactions described mainly the photoel¬ 
ectric and Compton interactions of gamma 
rays. 

The second day’s proceedingi were held 
at the Saha Institute of Nuclear Physics, 92, 
A. P. C. Road. Prof. S. N. Chalterjee, Saha 
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Institute of Nuclear Physics, discussed the 
role of celt membranes as primary targets in 
causation of cancer due to non-ionising 
radiations. Contributed papers in this session 
on radiation biophysics, biology and chemi¬ 
stry described various effects of radiation on 
living cell’ and chenical compounds. Prof. 
V Lakshminarayana, University of Singa¬ 
pore, described the chemical effects produced 
by the interaction of low energy gamma 
photons. Contrib:itcd papers in this session 
on radiation effects dealt with CR-39 films, 
CaSo .4 Dy TLD, nuclear grade silicon, 
radioactive thermal springs and radon 
dosimeters. Prof. D. B. Tsabelle, University 
of Clermont, France, described the devalop- 
ment of computer assisted single photon 
emission tomography and positron emission 
tomography and compared the qualities of 
both the techniques and their potential 
future. Col. N. Lakshmipathy, Institute of 
Nuclear Medicine and Allied Sciences, made 
a critical evaluation of the relevance of radia¬ 
tion protection in hospitals and stressed the 
need of stricter control. The contributed 
paper in this session on medical applications 
of radiation physics described the neutron 
activation analysis of trace elements in cance¬ 
rous human breast tissue. Prof. T. Nakamura, 
University of Tokyo, presented the calcula¬ 
tion and measurement of the angular distri¬ 
butions of neutrons and photons from thick 
targets of iron, copper and lead bombarded 
by light heavy ions of various energies. This 
talk was followed by a poster session on basic 
interactions. 

The venue for the third and fourth 
days’ programme was the Variable Energy 
Cyclotron Centre, Salt Lake. On the third 
day. Prof. R. Vasudevan, the Institute of 
Mathematical Sciences, described the radiative 
transfer of partially polarised light in an 
anisotropically scattering inhomogeneous 
atmosphere containing and arbitrary polydis¬ 
persion of particles. The contributed papers 
in this session on radiation transport presen¬ 
ted various analytical and semianalytical 
methods for numerically solving the Bolta- 


mann transport equation. Dr. W. B. Oilboy, 
University of Surrey, U. K., outlined the 
principles of tomographic imaging describing 
and assessing various practical systems used 
for industrial purposes. The potential for 
industrial tomography with ionising radia¬ 
tions for non-destructive evaluation purposes 
was illustrated This session od industrial 
application of radiation physics had contri¬ 
buted papers on composition study using 
radiation and radiation damage of materials. 
Dr. Feroz Ahmed, University of Delhi, prese¬ 
nted the steady state and time dependent fast 
neutron spectra in various multiplying and 
non-multiplying systems like finite assemblies 
of natural uranium, enriched uranium,thorium 
and iron. He had used for his calculations 
multigroup diffusion equation and the eigen 
function expansion method Contributed 
papers presented in this session on radiation 
transport described the sophisticated Monte 
Carlo variance reduction techniques used to 
solve the transport equation in practical 
problems. The session on radiation detectors, 
instruments and methods started with the 
presentation by Dr. H. Sanjeeviah, University 
of Mysore, an invited talk: “Energy Trans¬ 
fer in Organic Scintillators” scheduled to be 
delivered by Prof. N. Umakantha, Karnataka 
University. The contributed papers were on 
the development of instruments, techniques 
and algorithms pertaining to the measurement 
and detection of radiation. 

The fourth day had one session of contri¬ 
buted papers on radiation transport descri¬ 
bing mainly the use and generation of cross- 
section data and new shielding compositions. 
This was followed by a pMcl discussions on 
teaching of radiation physics in the univer¬ 
sities. Following the discussion an working 
group was set up to investigate and report: 
a survey of the job potential of radiation 
physicists, a model syllabus *for radiation 
physics at the post graduate level and exami¬ 
nation of other alternatives like one year 
diploma after graduation, etc. 

The venue for the sixth national sympo- 
aium on Radiation Physics in 1985 was 
decided to be the Reactor Research Centre, 
Kalpakkam. 

P. K. Sarhor 
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Luer for flold aid iiirai 

Scieatists of the Alma-Ata University, 
Kazakh SSR, proposed the use of laser biosti- 
mulation in poultry breeding. 

A brief exposure of eggs to beliumneon 
rays reduces the incubation period, increases 
the birth rate of ducklings by A% and makes it 
possible to obtain a more viable chicks. Also, 
the grain seeds treated by laser beams before 
they are pot into the soil yield better sprouts, 
developed their root systems more rapidly and 
ears become heavier. The harvest increases 

by 15-20%. a 

APN 

Ship-loading compoter 

The first phase of an automatic ship-handl¬ 
ing system has started operating at a major 
transfer complex of Odessa commercial 
port. 

Travelling-cranes, equipped with sensors, 
with each new turn of the jib transmit to the 
computing centre ol the port information 
about the weight the cargo and wind velocity. 
At the same time, the computer storage gets 
from the display information about type of 
cargo, its packing and quantity. 

Every hour, the computer prepares a com¬ 
plete chart of filling the ship holds. This 
enables an operator to choose the most eco¬ 
nomical version of freight arrangement, the 
use of machines and mechanisms. 

The computer also collects, registers and 
translates into two languages—Russian and 
English—^information about bills of lading. 
By 1985, computers will assume control of all 
the basic technological operations in the 
harbour. ci 

APN 

Aati-dost Magnet 

Thanks to the Zhdanov Metallurgical 
Institute, a magnetic device developed by it 
now makes possible to retain the tiniest parti¬ 
cles of industrial dust penetrating through the 
filters of air cleaners. 

The invisible metal dust, getting into the 
zone of the magnetic field, is polarised and 


Sticks together forming nodular deposits in 
filters. In so doing, it carries along non¬ 
magnetic particles. 

Preventing atmospheric pollution with 
magnetic traps will, nt the same time, benefit 
an enterprise by enabling it to use the metal 

waste. ° 

APN 

Adaptive digital moistore meter for oil 

A new moisture meti.-r has been designed 
at the Instiute of Automatics, Kirghiz Academy 
of Sciences, Soviet Union. The operation of 
the device is based on the dielectric method. 

Due to the capacity of the instrument to 
take into account the properties of the con¬ 
trolled medium, a high accuracy ot analysis is 
ensured. Practically, its results do not depend 
on temperature fluctuations and changes in 
the chemical composition ot oil. If moisture 
increases above the permissible limit, light 
and sonic signals are switched on, they testify 
to the issue ot substandard oil. 

The new device has proved to be efficient 
at oilfields of the Volga area, Siberia, Ukraine, 

Byelorussia, Turkmenia and Uzbekistan, a 

APN 

Maguettc catcher for well drilling 

Hard-alloy and diamond tools are used in 
drilling prospecting wells. If the cutters of 
their dull bits are destroyed, the efficiency of 
operation sharply decreases. Jf metal slurry 
is accumulated in the well, emergency situa¬ 
tions develop. The existing tools for extra¬ 
cting metal slurry and fragments are ineffi¬ 
cient due to the small diameter ot wells. 

The tool, suggested by the Azerbaijan 
specialists, operates according to the principle 
of attracting terromagneUc elements by power¬ 
ful magnets. A changeable drill bit is put on 
the working and face of the catcher's body. 
This drill bit makes it possible to destroy the 
rock outcropping in the stope. 

The use of the catcher considerably raises 

the efficiency of the operation of drill bits in 

small-diameter wells and reduces expenditure 

on mineral prospecting. ° 

APN 
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Photosyntfacsii in deep space 

Soviet scientists have advanced hypothesis 
that the amount of internal thermal energy of 
the Europe, a satellite covered by a 5 km deep 
ice» of the Jupiter is sufficient for melting ice 
in the lower stratum of the ice envelope. On 
the other hand, the solar radiation reaching 
the surface of satellite through 1,500 km long 
and 1-70 km wide crack in its ice-cover can 
trigger off photosynthesis leading to the birth 
of unicellular algae and bacteria in the water. 

These cracks occasionally open the vast 
areas of ice-ocean depth of the satellite and 
emits energy which is sufficient for maintain¬ 
ing life for a number of years. The strength 
of the ice cover is very high due to great pres¬ 
sure and low temperature, which, in turn, 
enables the satellite of the Jupiter to retain his 

internal thermal energy. □ 

APN 

Use of solar energy to dry farm products 

Soviet scientists are designing and testing 
various types of solar plants for drying 
farm produce. It will result in saving a lot 
of fuel consumed for drying raw cotton and 
silk, melons, grape varieties for raisins and 
medicinal herbs. The method will also help 
to preserve 20-30% more nutritive substances 
in the products than the conventional ones. 

The scientists direct the sun rays on the 
simplest air heaters, having an inclined 
nielloed surface covered with ordinary glass. 
The heated air is veneered into the drying 
chamber where it absorbs moisture from the 
products being dried. The device has also less¬ 
ened the time of drying from 8-10 to 2-5 days. 
What is more important that the air can be 
reused in a closed circle. The solar power 
plant can work even at night with the help of 
storage battery, which is charged at day time 
during the sunshine. 

The specialists are constructing a commer¬ 
cial solar drier at the Turkmenian experi¬ 
mental melon-growing station. They are also 
planning to build in the near future such a 
drying installation at the Soyuzlakritsa agroin¬ 
dustrial association for processing licorice, a 

APN 
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Aotomatlc lAll aiiatyMt 

Soviet scientists, in collaboration with 
their French counterparts, have developed an 
automatic analyser which can analyse 250*500 
samples of soil or plants per shift. Under the 
prevalent method, such analyses are very time- 
consuming and a laboratory assistant can 
carry out not more than 10-15 of them per 
day. The new analyser can determine content 
of up to seven elements simultaneously. 

In the new equipment, samples of soil or 
plants are exposed to radiation at a neutron 
generator which, in turn, leads to the forma¬ 
tion of short-lived isotopes of mineral sub¬ 
stances, variants of one and the same chemical 
element differing from one another by only 
the mass. A gamma-spectrometre registers 
the gamma rays ol the disintegrating isotopes. 
It then deciphers the signals and punches out 
a perforated tape showing the content of che¬ 
mical elements in the sample. 

Such analyses indicating what mineral 
substances are contained in grain crops and in 
what proportion, what is the content of the 
nitrogen in soil and what part of it is con¬ 
sumed by plants are vitally necessary for agro¬ 
nomists, plant breeders and soil scientists. □ 

APN 

Antl-rodeot paste 

Rodents annually gobble up 20% of the 
world’s grain harvest and 42 million tonnes 
of foodstuffs. Although a variety of poisonous 
chemicals iS used against them, the rodents 
adapt and recognise the substances by the 
smell. 

Soviet scientists have developed a new 
means of protection from rodents which they 
have dubbed algopaste. It is manufactured 
from algae which grow in inland bodies of 
water. The paste contains Biologically active 
substances which cause disgust in the animals 
and scare them away. 

The algopaste Is equally effective against 
house mice, voles, common fieldmice, brown 
rats and Colorado bettles and their larvae. 

It poses no hazard to man. a 

APN 
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Articles pablbhed In this section are for students and 
general readers for understanding science in the perspectire 
of its fnndamentals. We invitee science teachers and scientists 
for contributing articles to this section. Also we shall 
appreciate comments from our readers on the articles published 
in thb section.—£(f. 


AEROBIOLOGY AND ALLERGY 

SUOHBNDU MANDAL* and SUNIRMAL CHANDAt 


yVEROBIOLOGY; a new branch of science^ 
is the study of airborne bioparticles. It 
draws information various disciplines like 
ecology^ mycology and plant pathology, 
palynology, biochemistry, immunology and 
clinical medicine. According to the lUBS 
Commission on Aerobiology, it has been 
defined as '-Aerobiology is a scientific disci¬ 
pline focussed on the transport of organisms 
and biologically significant materials by the 
atmosphere”. The term ‘-aerobiology” was 
introduced in the 1930s by F. C. Meir of the 
U. S. Department of Agriculture. W, C. 
Jacobs (1951) elaborated the term to include 
dispersion of bacteria, virus, molds, funpl 
spores, pollen grains and insect populations 
and their impact on all forms of life both 
plants and animals which became airborne 
and transported partly or wholly by the 
atmosphere. Precisely, the “flora of air” 
falls under the realm of aerobiology. This 
branch may just be called a synthesis of 
subjects dealing with the identity, behaviour, 
movements and survival of micro-organisms 
in air. 

Interest on the nature and behaviour of 
organisms present in the air created during 
the middle of the last century when L. Pas¬ 
teur (1861) proved in his classical experi¬ 
ments that air is the carrier of many common 
germs. Since then, several groups of inves¬ 


tigators with varied objectives have gathered 
a large amount of information on the micro¬ 
bial population of the atmosphere. C. H. 
Blackley (1873) demonstrated by performing 
experiments on himself and his patients that 
the pollen grains of grasses were responsible 
for causing hayfever. M. Wyman (1876) 
identified the pollen grains of Ambrosia 
(Asteraceae) as the principal causative agent 
for seasonal hayfever in the United States. 
W. P. Dunbar (1903) repeated similar experi¬ 
ments and concluded that pollen grains are 
actually the cause of hayfever. L. Noon 
(1911) published the first successful results 
in the treatment of hayfever by the subcuta¬ 
neous injections of pollen antigenic extracts. 

A survey of the available literature would 
point out that the study of aerobiology has 
yielded information not only on the airborne 
bioparticles but also on the allergenic proper¬ 
ties of these commonly occurring particles as 
organic pollutants. Various types of airborne 
bioparticles have been proved to be potent 
in terms of causing hayfever and respiratory 
tract allergy. Pollen and spores are the 
major organic constituents of the atmos¬ 
phere. They cause widespread upper res- 

' P.O. Dept, of Botany, Darjeeling Govt. College, 
DarjeeUng-734101. 

t Division of Palynology ft Bnviroomeata] Biology. 
Bose Institute, Caleutta • 700009. 
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piratory tract and naso-broncbial allergy 
with manifestations like asthma,' seasonal 
rhinitis^ various types of bronchial troubles^ 
etc. The harmful effect caused by their 
presence in the atmosphere has included 
Scientists to take up several lines of research 
programmes: (1) Production and dispersal 
biology of pollen grains and fungal spores ; 

(2) Floristic survey and pollination ecology; 

(3) Analysis of pollen and fungal spore 
antigens and the study of their clinical 
significance; (4) Biochemical aspect of 
pollen/spore allergens ; (5) Storage micro¬ 
biology ; (6) Aerobiology and plant patho¬ 
logy in relation to microbial pollution and 
their relevance to diseases of crop plants in 
field and diurnal variations ; (7) Handling 
of occupational and airborne diseases; 
(8) Techniques pertaining to trapping of 
airborne particles. 

The magnitude of the problem related to 
various types of allergic diseases in India 
is rather alarming. Morbidity surveys in 
Delhi and Patna have revealed that more 
than one percent of the population of this 
country (about 6 million) suffer from bron¬ 
chial asthma. According to D. N. Shivpuri 
(1968) allergic rhinitis affects about 6 to 8 
percentj allergic dermatosis 4 to 6 percent; 
bronchial asthma 1 to 2 percent and other 
allergic diseases 3 to S percent of our popu¬ 
lation. Thus at least IS percent of the 
population of India suffers from major or 
minor allergic diseases at one time or other. 

Respiratory diseases caused by pollen 
grains are defined as a special case of hyper¬ 
sensitivity by a kind of protein; which under 
favourable circumstances; gets discharged 
from pollen grains. It varies in toxicity to 
sensitize according to the offending nature 
when it enters the human respiratory system. 
It has also been found that some distinct 
allergenic substances exist within the pollen 
grains. But each allergenic substance may 
differ in its immunogcnicity in the context 
of its general ability to stimulate IgE anti¬ 
body response in allergic subjects due to 
differences in physico-chemical structure; 


particularly molecular size* Each allergic 
individual responds in quantitatively (and 
often qualitatively) in different degrees to 
the different allergenic substances to which 
the patient is exposed. It is now known that 
only a certain number of the general popu¬ 
lation are allergenically predisposed and that 
allergy tend to segregate among the members 
of particular families. Thus, within the 
human population it seems reasonable to 
assume that genetic factors are of great 
importance in determining an individual’s 
general susceptibility towards allergy. 
Further; important characteristics of allergic 
sensitization are the route of entry of the 
allergen; which occurs primarily by inhala¬ 
tion or ingestion and also the allergen dosage 
which is extremely low; especially for inhaled 
allergens such as pollen. 

Investigations on the role of pollen 
grains and spores as inhalent allergens was a 
necessory development and its importance 
was reflected in Hyde’s definition of paly no- 
logy as <Hhe study of plant spores and their 
dispersal and applications thereof”. Research 
on the continuous survey in the daily 
occurrence of pollen grains of various plant 
species in the atmosphere in relation to 
respiratory allergy has three major aspects : 
(a) the botanical aspect—pollen grains are 
botanical objects ; they are the carriers of 
the fully developed male nuclei; thus of 
geneS; and consequently of genetic characte¬ 
ristics; (b) the meteorological aspect—the 
occurrence of pollen grains in the atmos¬ 
phere and their dispersal through the atmos¬ 
phere are both influenced by constantly 
changing meteorological conditions; (c) the 
medical (allergological) aspect—the disease 
of the upper respiratory tract caused by 
pollen is of an allergic nature. 

Pollen grains are the male reproductive 
units of the flowering plants. When the 
pollen grains get matured i.e. ready for 
pollination; they get liberated and are dis¬ 
persed by wind; water or animals including 
insects to reach its ultimate destination to 
execute fertilization. The pollen grains 
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produced by anemophilous plants are gene¬ 
rally light and occur in large quantitiesi 
whereas the pollen produced by entomophi- 
lous plants are relatively larger^ heavier and 
occur in lesser quantity. According to the 
way in which the pollen of a given plant 
species is dispersed can be classified into 
three groups: (a) Anemophilous plant 
species : the pollen is dispersed by wind^ 

(b) Entomophilous plant species—the pollen 
is dispersed by in sects; and (c) Amphiphi- 
lous plant species—the pollen is dispersed by 
wind as well as by insects. 

P. H. Gregory (1952) proposed the term 
"Air-spora" to describe airborne pollen grains 
and fungal spores the composition of which 
varies from place to place. A clear unders¬ 
tanding of the prevalence of the types in a 
given area is essential for ; (a) deciding 
what allergens to test for ; (b) identifica¬ 
tion of the most common offenders; and 

(c) diagnosis of the offending agent in a 
patient so that individual hyposensitization 
therapy for allergy can be undertaken. 

The term "Allergy” was coined by von 
Pirquet in 1906. It is defined as an altered 
and accelerated reaction of a person to a 
second or subsequent exposure to a substance 
to which his body has already become sensi¬ 
tized by a previous exposure. Hayfever 
(Seasonal allergic colds) and allergic bron¬ 
chial asthma are well known examples of 
allergic disorder, caused by substances 
termed as allergens, which are otherwise 
harmless to healthy people. Allergens are 
generally substances of high molecular 
weight such as proteins, glycoproteins, or 
carbohydrates of foreign animal or vegetable 
origin, although they may also be complexes 
formed by chemical modification of the 
host’s own proteins by "allergenic haptens”. 
Allergic reactions may occur in many diffe¬ 
rent organs or tissues. If the lower respira¬ 
tory tract, lungs or bron 9 bi are affected, the 
clinical reaction will be that of asthma. 
Other reacting organs may be the skin 
(urticaria), the gastrointestinal tract, the 
central or peripheral nervous system, or. the 


cardiovascular system. The organs involved 
in the allergic reaction is commonly referred 
to as the "Shock organs". 

Allergy to pollen depend on the species, 
concentration, method of contact and the 
persons prior history of exposure. Other 
factors such as abundance of plants, time of 
the year and weather during anther dehis¬ 
cence also affect the allergic response of a 
sensitive person. Five properties of pollen 
are generally considered essential require¬ 
ments for a species to cause reaction in man : 
(a) The pollen must contain a hayfever 
allergen, (b) the mode of pollination must 
be by wind, (c) the plant must produce 
large quantities of pollen, (d) the pollen 
must be buoyant and transportable, and 
(e) the plant should be widely distributed. 
However, all these criteria are not equally 
valid, e.g. it has been proved that entomo- 
philous pollen would also be responsible to 
cause respiratory disorders, small quantity of 
pollen also may cause trouble and it is not 
always necessary for plants to be widely 
distributed to cause allergy. It is often seen 
that locally confined plants also cause large 
scale allergy. 

In India substantial work has been done 
in different laboratories. The initiative came 
from D. D. Cunningham (1873) in his 
pioneering treatise on the aerobiology of the 
atmosphere of Calcutta with the object of 
establishing a relationship, if any, between 
the number and types of airborne particles 
and the prevalence of the so-called ('Zymotic 
diseases’*. After a long gap the resurgence of 
aerobiological activities took place in diffe¬ 
rent places. Chanda and Mandal (1980) 
have reviewed the work on the ever-changing 
airspora of India. Aeroallergens in India 
vary in character from place to place due to 
differential vegetation and diverse meteoro¬ 
logical conditions. In India the clinical in¬ 
vestigations of the micropollutants like air¬ 
borne pollen and spores for the treatment of 
patients of respiratory allergy are carried out 
at the four main centres, viz. V. P. Chest 
Institute, Delhi; S. M. S. Medical College, 
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Jaipur ; K. O. Medical College, Luckoow; 
and Bose Institute in collaboration witb the 
School of Tropical Medicine and Institute of 
Child Health, Calcutta. 

In India, the relative dominance of vari¬ 
ous airborne pollen grains were recorded, 
where grass grains were found to be occurr¬ 
ing in highest frequency. The incidence of 
grass pollen grains in the air is followed by 
Amaranthaceae, Arecaceae, Chenopodiaceae, 
Asteraceae, etc. It has been found that a 
number of entomophilous plants also release 
fairly good amount of pollen in the air. In 
India the pollen and pollination calendar for 
the cities like Delhi, Calcutta, Bombay, 
Nagpur, etc., have been prepared. The 
pollen grains of the plants like Amaranthus, 
Afgemone, Chenopodium, Cynodon, Hohp- 
teUat lilorus, Prosopis, Xanthiunit Ridnus, 
Ailanthus, Caricot Phoenix, Cassia, Cucur- 
bita, Lantana, Cocos, Calophyllutn, EUusine 
Azadirachta, etc., have been found to be 
allergenically significant through clinical 
tests. 

In view of the significant contributions 
made by the Indian aerobiologists, a few 
workshops on the progress of aerobiology 
were held in different places in India in 1980. 
One of these was at the Bose Institute, 
Calcutta which was held under the joint 
sponsorship of the Bose Institute and the 
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Phase-diagrams and elementary topology 

In this communication we draw the 
reader’s attention to some interesting theo¬ 
rems which follow on applying well-known 
topological theorems* to phase-diagrams. 
Thus the Four-Colour-Theorem (in relation 
to colouring geographical maps) when 
applied to phase-diagrams (which are also 
some kinds of maps) leads to the conclusion 


British Council, where delegates assembled 
from different Institutions and Universities 
from all over India to attend the workshop 
for a better orientation of their future rese¬ 
arch programmes in various aspects of aero¬ 
biology, both theoretical and practical. 

Allergic diseases are one of the* most 
important problems of the human pathology 
all over the world. One of the possible ways 
to deal with these problems is to establish a 
monitoring net'of the concentration of the 
airborne allergens of biological origin. Pollen 
grains are very well-known allergens and in 
many countries a close collaboration between 
botanists, palynologists, immunologists and 
allergologists has been developed or is being 
developed. Collaboration with meteorolo¬ 
gists is necessary in order to understand 
their liberation, dispersal and deposition. 
Meteorologists, for instance, can trace back 
airmasses by using pollen as markers. In 
this country we have no integrated and 
coordinated national programme yet. It is 
now time that we think and plan to pull all 
the resources for aerobiological monitoring, 
prediction and warning into a scheme of 
optimum value to the human and plant 
population in terms of medicine and plant 
pathology. The system, when effective, 
might contribute more directly and more 
immediately to the benefits of people. □ 


that the maximum number of sectors in a 
diagram, such that each sector has a (non- 
pointlike) boundary with all the other 
sectors, is four.* Another theorem results 
from the application of the rule connecting 
the number of vertices (V), the number of 
lines (L) joining them and the number of 
area-elements (A) in a plane figure of arbi¬ 
trary complexity. The rule is : 

V-f-A-L+l 

In Delachet’s book a proof of this rule 

* By (our) defioltioa a sector corresponds to a phase 
for a one-component system, bat may be a multi- 
phase region, for a many-component system. 
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Is given. We shall apply this rule to show 
that in a phase-diagram^ the number of 
sectors (Ns)i the number of phase bounda¬ 
ries (Nb); and (Np), the sum of the numbers 
(N„) of n-tuple points* (n>3)j l.e. 

Max , allowed 

N» — are related by Ns + Np =Nb + 1. 

To prove this theorem^ we introduce the 
notion of a dual-diagram to a phase-diagram. 
We first define a dual-point. Any arbitrarily 
chosen point inside the area belonging to a 
sector will be called a dual-point to that 
sector. 

A dual-point is chosen for each sector. 
The boundary between two sectors (a phase¬ 
boundary) is replaced by a dual-line which 
joins the appropriate dual-points. On 
connecting the various dual-points by the 
dual-lines we generate a complicated (plane) 
figurcj in general a set of adjoined curvili¬ 
near polygons (see Fig. 1 for the Mual- 
dtagram’ to the phase-diagram of water). 



Pig. 1. Phase DiagraiD of water 
We can apply the rule about plane figures to 
this *dual-diagram* and conclude that the 
number of area elements (N) is given by 
Nx-Nb -f 1 —Ns. We next assert that to each 
area element of the dual-diagram corresponds 
one and only one n-tupie point of the phase- 
diagram (the value of n being equal to the 


number of vertices of the area-element). 
Thus there are (Nb+ 1—Ns) points of con- 
fiuencej i.e. Np s (Nb +1—Ns ) n-tuple points 
(n ^ 3). For example; in Fig. 1 there are 
6 points of confluence^ each of which is a 
triple point (n»3). In general, n may have 
different values at different points of con¬ 
fluence. 

Now to prove that to each area element 
of the dual-diagram corresponds a unique 
point of confluence of the phase-boundariesj 
we first note that we indeed expect such a 
result on intuitive grounds : Remembering 
that each area-element (sector) of the original 
phase-diagram was replaced by a 'vertex* 
(dual-point) in the dual-diagram we expect 
that each area-element of the dual diagram 
would contain a 'vertex' of the phase-diagram. 
In the following we give a proof of this 
theorem : 

Consider the polygon ... ABCDEFG ... 

(Fig.2a)». 


/ 

1 

I / 

I / 



According to the rule for constructing a 
dual-diagram^ one phase boundary runs across 
the side AB of the polygonj another across 
BC and so on for each side of the polygon. 
Now to ensure that there does not exist a 
boundary between sectors ...A, B* F| G# and 
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sector it is sufficient that the conflgura* 
tion of the phase-boundaries be as shown 
in Fig. 2b. Unfortunately then sectors C 
and E become one and the same. To prevent 

/ 

/ 

I / 

' / 


<; 



\ 

Fig. 2b 


this and also to eliminate the possibility of a 
phase-boundary between C and it is suffi¬ 
cient to introduce an extra sector (the 
squarish (shaded) area element in Fig. 2Cj 


/ 

/ 



bounded by dashed lines on three sides). But 
this sector does not exist; otherwise we 
would have a dual-point corresponding to 
this sector. The only alternative left is to 
reduce this 'extra’ sector to a point, so that 
the boundaries meet at O. Next to ensure 
that C does not communicate with ...A, F, 
Gi... and that E does not communicate with 
...A; B, G,... it is sufficient to introduce the 
sector (shaded) lying in the middle of 
Fig. 2dj bounded by dashed lines on two 
sides, which does not exist. One (casual) 


I 

I 

1 / 
I ' 

I / 


I 



suggestion is to let the boundaries meet 
at 6. But this leaves open the possibility 
of a phase-transition (a dual-line) between 
B and E, which does not exist. Consequen¬ 
tly 6 must coincide with O. Proceeding in 
this way, picking op successive pairs of 
points (like A and G) we can show that the 
phase-boundaries bounding these sectors 
(and crossing the sides of the polygon) must 
meet at O. Finally^ it is easy to see that 
there cannot be a second such pointy since 
the same can be realized only at the cost of 
introducing non-existent sectors. This proves 
our assertion that there exists one and only 
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bne n*tupie point per area element of the 
daal*diagraffl.* 

Lastly^ it is amusing to note that Desca¬ 
rtes' theorem (given a simple polyhedron 
having F /aces, P vertices (/>oints) and C 
edges (connectors), there exist among these 
numbers the relation P—C+F* 2) can pro¬ 
fitably be exploited to remember the Phase— 
Rule*. It is easy to recover Descartes’ 
theorem by figuring out the relation between 
the numbers of vertices, edges and faces of 
any arbitrary (simple) polyhedron (say; a 
cube). It is also rather -natural’ to correlate 
degrees of /reedom with /aces, both being 
represented by the symbol (F), implying that 
vertices (joints) correspond to ;^hases and 
constituents to edges (connectors). 
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Studies on the non-germination of teliosporcs 
of Ustiiago scitamtnea Syd. on the 
stigma of sugarcane ftoirers 

Several imuts of graminaceoui plants 
are known to infect their hosts through the 
stigma and style*’*. However, in sugarcane 
true seed infection by the smut fungus 
Uttilogo aoitaminea Syd. is rare. The 
possible cause for this was examined in this 
study since it could have profound epide¬ 
miological implications. 


Freshly collected teliospores o^ V. $eiia^ 
tninea from several smut whips were mixed 
thoroughly. In the early morning betvleen 
S and 6 a. m. the spores were dusted on the 
spikelets with receptive stigmata of suscep¬ 
tible varieties Co 6304 and Co 975. The 
inoculated inflorescences were covered with 
cloth bags supported by bamboo cages. At 
intervals of 24, 48, and 72 hr>, 20 spikelets 
from each of the dusted inflorescence were 
dissected, the gynoecium stained with alco¬ 
holic lactophenol cotton blue stain, washed 
in glycerine, mounted in glycerine jelly and 
microscopically examined. 

The total soluble sugar content of the 
stigmatic exudates of the spikelets was 
determined colorimetrically by the method 
described by Hodge and Hofreiter*. Small 
strips of Whatman No. 1, filter paper were 
weighed. The exposed stigma of about lOO 
freshly opened spikelets were blotted 
thoroughly oo one weighed filter paper strip 
for each variety. Spikelets from two inflo¬ 
rescences were collected and treated as two 
replications. The strips were then immedi¬ 
ately weighed without loss of moisture. The 
weight of the exudate alone was found by 
difference. The strip was then cut into 
small bits, extracted with small quantities of 
80% ethanol and the final volume made up 
to 10 ml. Two ml of the extract was mixed 
w ith 0.5 ml of 80% phenol in a test tube and 
to it 5 ml of pre-chilled sulphuric acid (AR) 
was added rapidly, shaken well and kept in 
a water both at 2S-30'’C for 5 min. The 
yellow colour developed was read at 490 nm 
in a spectrophotometer. Blanks were pre¬ 
pared by substituting distilled water for the 
sugar extract. A standard curve was drawn 
using pure glucose and the quantity of total 
sugars in the sample was determined as 
glucose equivalent. 

Germination of teliospores of U> scita- 
minea in different sugar concentration was 
assessed. A spore suspension of 10,000 
spores/ml was taken separately in sucrose, 
fructose and glucose concentrations of 5, 
10, IS, 20,25,30,35,40,45,50 and 55% in 
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iUriie water. A drop of the eoepeniion ^ai 
spread on a sterilised slide and after an 
incubation of 8 hr at SO’C the percent spore 
germination was determined. Four repli¬ 
cates were examined. 

The results showed that germination of 
spores on the stigmata did not take place 
even upto 72 hours after dusting. The 
spores were seen adhering to the stigmatic 
papillae, while there was no evidence of 
germ tubes emerging or penetrating down 
the style. The content of total soluble 
sugars in the stigmatic exudates was equi¬ 
valent to 32.27 and 38.64% for Co 6304 and 
Co 975, respectively. Spore germination 
was slightly enhanced by a sugar concen¬ 
tration of 0.0-5%. Concentrations upto 25% 
did not markedly affect germination. Con> 
centrationa above 25% distinctly reduced 
germination and a sugar concentration of 
55 per cent almost completely inhibited 
spore germination (Fig. 1). 



F>S. 1. Germination of teliospores of U. scitaminea in 
different sugar concentrations 


It is apparent that the general absence 
of seed transmission of sugarcane smut is 
partly due to the non>germination of the 
teliospores on the stigma. As in case of in 
vitro germination, the high concentrations 
of soluble sugars in the stigmatic exudates 
Is inhibitory to the spores. On the contrary 
this high concentration seems to stimulate 
germination of sugarcane pollen, since a 
sucrose concentration of 26-32% is known 

S6 


to fesait in very high germination of sughr* 
cane pollen*. Thus, it is probable that the 
non-germination of smut spores on the 
stigma is attributable to their inhibition by 
the high concentration of soluble sugars in 
the stigmatic exudate causing a high 
osmotic tension or other effects. This has 
been indirectly supported by low germina¬ 
tion of spores in sugar concentrations above 
25 per cent. 

Rare observations of smut in early stages 
of seedling growth are due to shoot infec¬ 
tion caused by seed borne teliospores or 
their deposition on germinating seedling as 
in case of artificial inoculation techniques 
followed by Duarte and Tokeshi* and 
Bleicher and Tokeshi*. 
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Pollution Induced fish kills in Adyar estnary, 
Madras—a case study 

In recent years, pollution problems are 
encountered in many estuaries since they 
receive industrial effluents, munioipal and 
domestic sewage wastes mostly in untreated 
condition. Although municipal and domes¬ 
tic sewage wastes are generally the major 
sources of pollution, industrial establish¬ 
ments axe the principal sources of control- 
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borne^waitti. tndMtrIttwaitU 
diMOt impaot on the aquatic eeoiyi- 
taai,(dflfocting:watar quaHty, livingorganlams 
and even aetthetic• qoalily^**’^*’* *. More- 
:aver, in >the face of induitrialiation, 
tdicchaige ;of heavy metallic toxieantf -.are 
of great concern in the manageihent df 
anmtine and eetuarine eeoiyatems*** ******. 
-Thas, study of phyiico*ohemioal oharaoteris> 
tics of the water after the - diseharged 
^wastes is ’fanportant for understanding the 
peliution problem and suggesting remedial 
amnswes*'^. 

In itropioal waters, fish kills may be due 
to some natural causes such as temperature, 
salinity changes, low dissolved oxygen 
lev^ris, parasites, bacterial and viral epide¬ 
mic diseases. Pollution caused fish kills 
may be attributed to industrial, municipal 
and domestic wastesi agricultural wastes 
and water control activities. The over 
enrichment of estuarine waters by sewage 
discharge wastes can expand and modify the 
estuarine microbial flora and so diseases and 
mortality results. 

Madras is an industrialimd city. Major 
industries like Hindustan Teleprinters, 
Indian Drugs end Pharmaceuticals Ltd., 
Madras Surgical Instruments, Britannia 
Biscuits, numerous other private industries 
engaged in electroplating, plastics, battery 
and electrical goods manufacture, textile, 
chemical industryi pigment colouring and 
paint factories, motor spare part manu¬ 
facturing units, private hospitals and govern¬ 
ment institutions like Ouindy Engineering 
College and King Institute, Slaughter 
houses, many Cemetries and Crematoriums 
are located around the Adyar estuary. 
Further, it has been estimated that about 
7,75)000 lilres/day of industrial effluents 
canyiag heavy metallic - dements are dis¬ 
charged into lUs river system**’. Another 
soareetof contamination tbat’poses a danger 
to *the •aquatic life in this river is the dis- 
ohasge^ofuoCeeated'demeitie sewage whfdt 
adversely affects the water quality. The 
quantum of'donMitio sewage output in 


liadiasMetropeiHan Urea‘has heen estimat¬ 
ed to be about SI million gallons/day and 
about 1.8 million gallons/day is allowed to 
flow into the Adyar river system**. 

Adyar estuary (13* r N and 60* 17^E) 
extends from the Ondnvancheri-bills in the 
Kanoheepuram taluk of Chinglepet district 
of Tamil Nadu and runs for about 30 km 
towards the southern border of Madras 
coast. The estuarine part of the Adyar 
river runs perpendicular to the sea coast 
and mixes with the sea near foreshore 
estate, Madras. The surplus water of 
Chembarampakkam irrigation tank and the 
natural flood drainage water are also allow¬ 
ed to flow into the river system. The pre¬ 
sent study was undertaken in the estuarine 
area extending-for about 0.8 km from the 

1 month of the estuary. 

Many workers have studied the efiects 
of industrial and sewage waste releases 
on water quality, fish and other aquatic 
organisms in the river, estuarine and 
marine ecosystems***********"**’*®’**-*^. 
Pollution problems in Adyar estuary 
have been dealt with by some earlier 
workers********. However, informations 
regarding the level of industrial and sewage 
pollution load in the Adyar estuary and 
their effects on flrites and other aquatic 
OTganisms are still lacking. Hence, the 
present investigation on fish kills may help 
to evaluate the quality of water in the 
Adyar estuary for its remedial measures. 

The present study deals with an account 
of the investigations carried out during 
1979-80 on the fish kills associated with the 
discharge of industrial and sewage wastes 
in the Adyar estuary. Further, hydrological 
conditions of the water and their conse¬ 
quent impact on the fish kills in the vicinity 
of industrial and sewage discharge points 
In the estuary are discussed. 

In many estuaries, dissolved oxygen 
levels are usually the parameter used to 
evaluate water quafity because they can be 
readily measured and have easily unders¬ 
tood dflbots on aqndtle life******. Hence, 
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distolved oxygen levels are frequently emp¬ 
loyed as a primary water quality indicator 
* and are the basis for the present study. 
Though, Adyar estuary is highly polluted 
by industrial and sewage waste discharges, 
the favourable conditions for fish| inverte¬ 
brates and other aquatic organisms for 
feeding, attainment of growth and breeding 
prevails till the closure of the bar mouth 
of the estuary. As soon as the bar mouth 
closes around June-July every year; in¬ 
crease of bacterial concentration duo to 
industrial and sewage waste discharges 
outbreak diseases and decrease of dissolved 
oxygen levels resulting heavy mortalities. 

Mass kills of fishes and other aquatic 
organisms occurred due to high oxygen 
depletion during June-JuIy, 1979 and 1980 
as soon as the bar mouth of the Adyar 
estuary was closed. The list of dead fishes 
is given below (Fig. 1). 


BpiMphetui iauviua (t'orsk)} Lutianii* 
johnt (Bl); Sillago sihama (Forsk); Taohy- 
sufus thataa$inus (Rupp) { Tachysurua 
duaaumari (Cuv & Val); Laiogttathua apien- 
dena (Cuv)*; Leiognathua bindus (Val); 
Siganus oramin (Bl & Sch) i Sigama javua 
(Linn); 

Soylla aarrata (Forsk)} Penaaus indioua 
Milne-Edwards* and Metapenaeus* mono- 
caroa (Fab). 

The percentage of mortalities of the 
various species of fishes and other inverte¬ 
brates was estimated on the basis of visual 
observation and only representative samples 
were collected. 

About 50% of the dead fishes were 
washed ashore near Chettinadu Bangalow 
situated in the southern side of the Adyar 
estuary. 

Hydrological parameters such as tempe¬ 
rature, salinity, dissolved oxygen, pH and 



Fig. I. Fish Kills io Adyar estuary, Madras 


Mugil cephalua (Linn)* } Liza maerola- 
Pia (Smith)** ; Liza teaigianais (Quoy and 
Oaimard}* ; Liza cunnaseus (Forsk)* ; Liza 
parsia (Forsk)* { Tkerapon jarbua (Forsk)**; 
Therapon puto (Cuv)**; Garraa filaman- 
tosua (Cuv)<w>; Garraa oblongua (Cuv); Oarras 
oyanna (Forsk); Ambaaia oommarsoni 
(Cuv)** i Titapia mosaambiea (Peters); 


transparency of the water before and after 
the closure of the bar mouth of the Adyar 
estuary for the period from January 1979- 
July 1980 are given in Table 1. The bar 
mouth of the estuary was connected to the 
sea after the North east monsoon during 

* 2$% mortality; •• 50% mortalhy 
SCIBNCB ABD culture, FEBRUARY, 1N4 


TABIC I: Hydroleilnl eonditf om Af th« water In Adynr ••Cunry, Hndrat, for th* p*rl«B 
from January If79 to July IflO (Moan valuat) 


Mootbs 

Temperature *C 
Air Water 

Salinity 

% 

Dissolved 
oxygen ml/I 

pH 

Water traas. 
parency(cm) 

Tide 

Nature of 
bar month 

January 

2S.9 

27.0 

7.14 

4.02 

6.5 

29 

Low 

Open 

February 

26.7 

2^.2 

21.03 

3.57 

7.7 

44 

High 

Open 

March 

28.3 

27.8 

26.05 

4.30 

7.5 

57 

High 

Open 

April 

301 

29.1 

20.73 

3.12 

8.0 

SO 

High 

Open 

May 

31.7 

30.7 

17.41 

4.24 

7.7 

56 

High 

Open 

June 

30.7 

28.2 

16.70 

1.42 

7.5 

41 

— 

Closed 

July 

29.7 

28.2 

14.63 

0.62 

8.5 

48 

— 

Closed 

August 

29.2 

28.0 

17.08 

0.04 

7.6 

45 

— 

Closed 

September 

28.6 

28.2 

7.88 

0.52 

7.2 

46 

— 

Closed 

October 

29.7 

29.9 

7.34 

3.69 

8.6 

4) 

Low 

Open 

November 

28.0 

2\1 

15.07 

3.40 

8.1 

38 

High 

Open 

December 

27.4 

26.0 

5.01 

3.14 

7.7 

40 

High 

Open 

January 

28.0 

27.1 

13.72 

3.80 

7.6 

42 

Low 

Open 

February 

28.0 

27.2 

24.65 

4.45 

8.0 

60 

High 

Open 

March 

30.6 

30.0 

25.37 

4.29 

8.0 

58 

High 

Open 

April 

32.0 

32.9 

70.93 

4.15 

7.8 

41 

Low 

Open 

May 

30.0 

30.8 

23.26 

4.07 

7.5 

46 

High 

Open 

June 

31.0 

32.0 

10.3 

0.62 

7.1 

42 

— 

Closed 

July 

29.8 

28.1 

11.62 

0.89 

2.0 

40 

— 

Closed 


October-December and again eloied dur¬ 
ing June-July. 

Further, the concentration of aome of 
the heavy metala in the gill, liver and 
nuicle tiMues of natural populationi of 
mullet Lisa macrohpia (Smith) inhabiting 
Adyar estuary which represented 50% 
mortality in the present observation were 
studied. Such a study indicated relatively 
high bioaccumulation of heavy metals. 
For instance, the bioaccumulation of heavy 
metal such as mercury in Ashes of Indian 
Ocean is known to be in the range of 0.06 
ppm (gills), 0.04 ppm (liver) and 0.10 ppm 
(muscle!. But mullets, Liza macrolepia 
(Smith) in Adyar estuai^r were found to have 
a concentration of O.IO, 0.09 and 0.12 ppm 
in gills, liver and muscle tissues respectively 
which is about 403!^, 50% and 20% higher 
than the reported concentration. Similarly, 
the bioaccumulation of cadmium In various 
tissues of fishes from clean marine environ¬ 
ments was in the range of 0.31 ppm (gillt). 
0.34 ppm (liver) and 0.70 ppm (muscle). 
On the contrary, mullets Liza tnaarolepis 
(Smith) from Adyar estuary were found to 
have a concentration level of 0.74 ppm, 


0.78 ppm and 1.55 ppm In gills, liver and 
muscle tissues respectively which is about 
41%j 44% and 45% higher than the reported 
levels. It stands to reason that mullets 
have accumulated the said heavy metals 
from the ambient environment. Conse¬ 
quently, it is inferred that high levels of 
mercury and cadmium in the ambient water 
may be due to the discharge of Industrial 
and domestic sewage wastes into the Adyar 
estuary. Further, it may be seen from 
Table 1 that dissolved oxygen levels of the 
water ranged from 0.04 to 0.89 ml/I during 
the months June-July, 1979 and 1980. Sal¬ 
inity of the water also decreased due to 
the release of fresh water laiden with in¬ 
dustrial and domestic sewage wastes and 
it ranged from 7.8 to 17.0%, while the bar 
mouth was closed. Therefore, it stands to 
reason that mortality of fishes and other 
aquatic organisms occurred due to depletion 
of dissolved oxygen levels in the water and 
this could be due to the combined effect 
of Industrial wastes carrying heavy metals 
and domestic sewage wastes into this 
estuary. 

The effect of low oxygen on the survival 
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and the diitributlon of flahea haabeoftaston^ 
aively atudied both under natural and labo* 
ratory conditional'’**. The oxygen require¬ 
ment! for fishea and other aquatic organi* 
ami in eatuariea waa reviewed by many 
workera*’®"'. They have reported that the 
lethal levela may probably be avoided by 
maintaining diaaolved oxygen levela above 
2 ml/1 mark. Thia level may be much lower 
for aome apeciea, while other apecieamay 
tolerate much lower concentration!* 

Hence, aa a remedial aolution, it may 
be auggeated that induatrial and aewage 
waate contaminant! and their offenaive 
nature of the putricible organic matter 
brought along with the aewage may be 
diminiahed by diaperaion due to aufficient 
dilution enabling the river ayatem to accomp- 
liah aelf purification""’**. In thia proceaa, 
it ia imperative that the river mouth muat be 
kept open if the above purpoae ia to be 
achieved. The other proceaaea involved in 
aelf purification are reductioo« oxidation and 
aunlight'*’"*". Among the biological 
proceaaea that favour aelf purification pro¬ 
ceaaea auch aa the devouring action of bacte¬ 
ria on organic matter, algae giving., oxygea 
during photoayntheaia and protozoana feed-^ 
ing on bacteria are the aub ayatema that hai 
to be developed in the eatuarine and coaatal 
embaymenta from the atand point of aanitary 
engineering. 

By way of recommendatioot it ia auggeatn 
ed that effort! moat be-made ta maintaia a 
conatant level of diaaolved oxygen in the 
water by making an year round continuUy 
of the eatoary with the aea for protection of 
fiahea and other aquatic organiama in the 
Adyar eatoary. Further, continuoua and 
periodical monitoring may provide ua with 
information aa to when, exactly the ayatem 
ia brought under atreaa and when preven¬ 
tive meaaurea are to be undertaken. 

I am grateful to Dr. Jayapaul Azariah» 
Reader, School of Environmental Sciencei, 
Department of Zoology, Univeiaity of Mtd- 
raa, Madraa, for help and valuable auggei- 
tiooj. Thanks are due to Indian ConneU of 
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Bi-cirpellg^ pfartil lo soaobomp 

Flowers of sannliemp (Crotaiiuia Jtme»a 
L.) ore zygomorphie. end monocirpellgry. 
like other memberojofPapilioneceae. In e 
desigood esperiment for agiegiiog the 
qnaotain of gpoatOBeottoly. eyolvedi mole, 
sterility; emongot diffe|reai8t»iiiRe.g,,|C-i2a 
ST-55 BBd ST-42 of evooheiop*. reported 
elNwhere*, it woo observed that Ihioe plants 
two. of Kt 12 end one of STr42 ^odooed. 
flowers (Fig, 1) which • were. hi-oaipellKjr. 



Fig. 1. Bi-carpellai^ apocarpous pistil in sunnhemp 

niiHke other flowers of the same infloreoeeii- 
ee. The M-oarpellate flowers appeared 
oingle at the top of each flrit-formed repro- 
daeed axtoj i.e.. iofloresence which bore 
12^17 flowers'arranged in raeeme like other 
iofloresoeaceo of the popalation. In each 
flower (Pig. 2) two carpelo developed nor¬ 
mally unlike that formed in other opeoiesi 



Fig. 2. Bhcarpellata flowers (4 nos.) each from a 
single plant 

viz.t C* t^tefabMp Roth) as reported by 
Biswas*. Sizes of petalo and carpels were 
not different in the above bi-carpellary 
flowers, and stamens, 10, (5+5) were fertile 
and eharacterigtio of the tribe Genisteae to 
which the^enns Crotalatia belongs. Since 
the species self-incompatible*'* 

artifleial cross pollination was attempted ia 
bi-carpellate flowers but no seed setting was 
observed- The number of unfertilized ovules 


VQuaiUia.2.< 




Pa each of the two carpels of a flower wai 
foood isme. By artificial dote librnating 
amongat K-12 floweri one of the progeny 
was found to bear a flrat'formed inflores¬ 
cence (i.e., primary racbis) producing three 
bi-carpellate and apocarpous flowers in 
succession at the top of the rachis. It deve- 
Jloped only eight flowers, out of which nve 
formed earlier are monocarpellary. Occu* 
rrence of both mono- and bi-carpellary 
flowers in the same rachis indicates the play 
of dominant and recessive genes for number 
of carpels which might be a case of rever¬ 
sion or mutation and subsequent somatic 
segregation. The plant being of a very 
short stature (32 cm in height) was not found 
to develop other secondary or tertiary 
inflorescence fully. However, the irregula¬ 
rity in the formation of bi-carpellary flowers 
may be due to developmental error subject¬ 
ed to further study. 

Occurrence of bi-carpellary and apocar¬ 
pous flowers was also reported in some 
other species, e.g.y Inga dulce Benthand 
Poinciana puloherrima L. by Khan* and 
Farooq* respectively. The appearance of 
more than one free carpel in this species 
indicates phylogenetic significance. 
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constant encouragement. 
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Interfertility and oxidase tests of Datitidta 
miorozona Lgv. 

The species with tetrapolar sexuality are 
more advanced than the bipolar species 
according to Nobles* who* also advanced a 
hypothesis that species of the Polyporaceae 
with bipolar sexuality are associated <with 
brown rot of wood and exhibit negative 
oxidase reactioO| while species with tetra¬ 
polar sexuality cause white rot and show 
positive oxidase reaction. 

To support the validity of this hypothesis, 
more citations particularly from Hymeno- 
mycetes are needed. The present communi¬ 
cation deals with interfertility and oxidase 
of Daedaha mictozona Ibv., a common 
species of Indian Polyporaceae. 

Fresh sporophores of Daedalea mieroz- 
ona were collected from Similipal National 
Park, Orissa. This fungus caused white rots 
on dead stumps of Shorea rohusta Gaertn. 
f. Identification of the fungus was confirmed 
by comparing with the material preserved 
in the Herbarium of Prof. S. R. Bose at 
Presidency College, Calcutta. Basidios- 
pores were collected from a sporophore in 
a sterilized Petridish. Twenty monosporous 
cultures were isolated, following the usual 
dilution method*. Polysporous culture was 
also established from spore deposits. 

The monosporous cultures were paired 
among themselves in all possible combina¬ 
tions on 2.5% malt agar slants and incubated 
at28db2*C. The hyphae from the line of 
contact between the paired mycelia in each 
tube were examined microscopically for the 
presence of clamp connections. In com¬ 
patible crosses, mycelia showed clamp con¬ 
nections indicating their dikaryotic nature 
while in incompatible crosses, no clamp 
connection was observed. 

An analysis of the results of interfertility 
tests shows that the basidiospores of D. 
miorozona fall into four groups on the basis 
of their compatibility to form dikaryons. 
This indicates that the species is tetrapolar 
with allelomorphs for heterothallism at two 
loci* The distribution of mating types 
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tmtng the baiidloiporet itndtisd ll feivefi 
below following the methodi of Noblei 
0 I*. where the conventional tymbols 
A| A, B| B, have been used to deiignate 
the allelei governing the interfertility i 
A^ Bji 1,5.10,11,12,14,19,20 

A^ B,: 7, 8 .9, 23 
A, B,: 13,16,18, 21, A, B, 1 3.4,15, 22 
Illegitimate pairing— 

A, B,X A, B, : 9 X 18 
The iporophores and cultorei were depo¬ 
sited in the Mycological Herbarium of 
Visva-Bharati University (VBMH). 

Oxidase test was carried out by growing 
the polysporous mycelia for 7 days at 28d; 
2 *C on 2.5% malt-agar medium containing 
either 0.5% gallic acid or 0.5% tannic acid 
in separate Petri-dishes following the method 
of Davidson at 0 l>. The presence of dark 
colored diffusion zone which is very strong 
( 4 . 4 ..!.^.) in both the media with the 
diameter of reacting zone 5-6 cm in gallic 
acid-agar and 7.5-8.S cm in tannic acid-agar 
medium presented positive proof of the pro¬ 
duction of extracellular oxidase enzymes by 
the test fungus. 

The author is grateful to Dr. (Mrs.) Anjali 
Roy for her guidance. Dr. A. K. Kar, Head 
of the Department of Botany, Presidency 
College, for giving permission to use the 
Herbarium of Prof. S. R. Bose and Univer¬ 
sity Grants Commission, New Delhi, for 
providing financial assistance. 
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Natural enemlm ol white grubs 

During recent years white grub has been 
identified as one of the alarming pest from 
different states of the country. There are 
many reasons for the outbreak of this pest 
but it seems that outbreak of this pest is 
mainly due to large scale depletion of the 
natural enemies of white grub. Pesticides 
are in common use for the control of many 
agricultural crop pest as well as white grubs. 
These insecticides not only kill the target 
animals but also kill several beneficial 
species, which help in suppressing the 
balance of natural population. Many 
parasites, predators and pathogens of white 
grubs have been recorded from all over the 
world. The existing literatures on natural 
enemies of white grubs have been reviewed 
by Veeresh*. Recently, Nath and Singh* 
have identified many white grubs endemic 
pockets in Varanasi and Mirzapur districts 
of eastern Uttar Pradesh. During investi¬ 
gation 18 species of white grubs belonging 
to lamellicorn leaf chafer group were 
recorded. These scarabaeid beetles were of 
the 3 subfamilies, i.e.. Melolonthinae, Rute- 
linae and Dynastinae which were having 
8,8 and 2 species respectively. Following 
species were parasitised and predated by 
different animals (Table 1). 

Melolonthinae: Autoserica nathani, A. 

atratula, A. insanabilis, 
Apogonia ferruginea^ A. 
uni/ermis, A. roucea, A. 
cribricolliSf Schizonycha 
ruflcollis. 

Rutelinae t Anomala bengalensis, A, 

doraalist A. dorsalis var. 
fraternat A. rufioapUlat 
Adoretus versutus, A. 
dtoanus, A. limhatus, A. 
lasiopygua, 

Dynastinae: Clyster traohipygus, Eth 

phdeurus piatypterous. 

A survey of natural enemies was conduc¬ 
ted during 1977 to 1982 in Varanasi and 
Minapur districts of eastern Uttar Pradesh 
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tABLB 1: KMori erparM)M»«a^ prc^kton of-wiilM iNllftVmual knd klcm^br BiitrlcM 
of Butarn Uttar Pradash 


SI. No. 

Name of organism 

Itage 

A. 

Parasite 


1. 

Insect 

i. Scolla sp. 

Grub 

2. 

Acatina (Mite) 
i. Mesoitigmatid mite* 

Adult 


B. 

Predator 


1. 

Insect 



i. Ant* 

Grub 

2. 

Araneida (Spider) 



i. Oxyopet paadae 

Adult 


ii. Thomlstti sp. 

Adult 

3. 

Non.8rthropod predator 



i. Indian toad 

(Biffb melanostleus) 

ii. Lizard 

Adult 


a, Calotes versicolor 
Daudin 

Adult 


b. Hemldaetyfusflarivlrdls 

iii. Birds 

Adult 


a. Indian crow 

Grub and 


(Corvus splerukns) 

adult 


b. Indian Mynah 

Grub and 


(Aeridotheres irlstls) 

adult 


c. Pigeon 

Grub and 


(Colamba ilvla) 
iv. Mammal 

adult 


a. Stray dog 

{Cuott alppiMS Pallas) 

Adult 


b. Stray cat 
{Fells comarntna 
Fonier). 

Adult 


'Remarks 


This parasite was ebneeted from sugarcane aod greuBdoul 
fields arall-the sampling sites. 

Hie adult beetle and pupa were fouad parasitised by nesos- 
tlgmatld mites. Tbe conoentration of mites were mAnly on 
the ventral side of thorasic and abdominal portion of adult 
beetle. Whereas in case of pupa, mites were attaebed throu* 
ghout the pupal -body. 


The small tiny ants .nwie found feeding on the grubs and 
adults In the sngaroane and groundnut fields. 

These twoepidns were active during the night timeon Ataota 
onib/eaand JtoMsp. wberetheadult beetles of white grubs 
settle down for feeding. The spiders were seen feeding on 
beetles. 

Bufo mloHostleiti was found feeding on the ediilt -beetim 'of 
white grubs near the'-souroe of light and under the cover of 
Aeaeia arablea tree In sugarcane and groundaut fields. 

These were fouad feedieg on the adult beetles on Aeaeia 
arablea, Azadiraehta indka and Rom sp. plants. 

This species'Wea seen feedbg on beetles attracted to light. 

AH the three birds were found feeding on the adults, grubs 
and pupae which were exposed after tillage operations. 


These two mammals were found feeding on those beetles 
which were attracted to the source of light and settle down 
on the ground. 


* Species not identified. 


to teoMd tbe partiitag and predatora of 
wbite grobg in tbiaafaa. 

In tbe pteaeat inveltigation, tbe Ifiieet 
paraaite Soo/ta ap. and tbe megoitigmatid 
aaite weie recorded and tbe predafiort'Iike 
•otfripideia^ liaardi, load, bfida, alny« 
nd' cat wen • leen^ liedicg cWier.tttifnib 


stage or adbit Itage or both stagei of wikite 
grubs (Table 1). Tbe meaoatigmttidwites 
allaelciflg<ptipcf Itage of wbHe grub seem 
to be a potanHal group of parasite. Tbe 
meaostlgmatld mitei were coUeoled from 
dlffirent *mm. There is so laforaatiott 
available on tbIa'gtowpHif arite t^anailiUng 
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^apai itage of white grobi. Therefore, aay 
study OD this group of mite parasitising 
white grubs will be very helpful in esta¬ 
blishing this parasite in our country. 

The authors express their sincere thanks 
to Dr. B. K. Tikader, Director, Zoological 
Survey of India, Calcutta, who has most 
generously helped in Identifying the speci¬ 
mens, equally indebted to Prof. Lallan Rai, 
Department of Entomology, Banaras Hindu 
University, for providing the facilities. The 
senior author is also thankful to C. S. I. R. 

for the sward of a Senior Research 
Fellowship. 

P. NATH 
J. SINGH 

Department of Entomology, 

Institute of Agricultural Sciences, 

Banaras Hindu University, 

Varanasi-221005. 
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Pollen production la common allergenic 
plants of Delhi and their atmospheric 
prevalence 

The frequency of pollen present in the 
air in a given geographical area is condi¬ 
tioned by several factors such as habitat, 
distribution and floral character in terms 
of pollen production of various plant 
species In order to cause allergic disor¬ 
ders pollen most have certain characteris¬ 
tics such as buoyancy, and allergenic deter¬ 
minant. Although atmospheric surveys for 
airborne pollen have been conducted at 
several places in Indiayet they have 
not been supported in all eases by pollen 
production studies In these plants. In 
the present study the pollen production 
per flower of common allergenic grasses, 
weeds and trees of Delhi along with thefr 
annual contribution to the pollen air spora 
have been recorded* 


Unopen matured flowers from already 
established allergenic taxa*’’ were collected 
from the field. The number of anthers 
from the flowers of each species were eoun-. 
ted. A single anther from the flowers of 
each species was transferred to glass 
centrifuge tubes containing O.S-1.0 ml of 
50% glycerine solution. The anther was 
then gently crushed to make pollen suspen¬ 
sion. 

A drop of pollen suspension was placed 
on the microscope slide and its number 
was counted. Necessary precautions were 
taken to avoid overflow of the pollen 
suspension. The whole suspension of each 
pollen type was counted. From the counts 
obtained for an anther, the number of 
pollen grains per flower was determined 
for each taxa, based on the total number 
of anthers present in a flower. 

The percentage pollen contribution, 
by each taxa, to the total annual pollen 
catch was based on average pollen counts 
for four annual surveys conducted at two 
different places of Delhi for two consecu¬ 
tive years, i.e. January 1973 to December, 


I974». 


The palynological data for allergenlcally 
important grasses, weeds and tress along 
with their modes of pollination and annual 
percentage contribution to the total pollen 
air spora of Delhi are given in Tables 
1 , 2 and 3. 

It transpires from Table 1 that the 
largest pollen producer, amongst the 
grasses studied, was Penniaetum typhctdes 
(8118) per flower. The lowest counts were 
obtained for Bothriochloa partusa (198). 
The airborne pollen grains of grasses could 
not be characterized upto generic level and 
hence they were grouped together as 
Poaeeae. The annual percentage contribu¬ 
tion by grasses to the total pollen air spora 
is relatively high, i.e. 26.5%. 

The highest pollen production per flower 
amongst weeds was Cannabis nativa 
(3,86,300) whereas the lowest was Cbcno- 
podium album (3,360). The polbn of Cheno* 
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TABLi 1: Pollan prodnetlon In common nllorgonic gratios 


Name of Plants 

Mode of 
Pollination 


No. of 
Anthers/ 
Flower 

No. of No. of 

Pollen/ Pollen/ 

Anther Flower 

% Annual 
Pollen 

Catch 

Bothrloehha pertusa 

AN* 


3 

66 

198 


Cenehrus clUais 

AN 


3 

6i0 

1860 


CynodoH dactyhn 

AN 


3 

541 

1623 

26.5 

tmperata eyilndrica 

AH 


3 

1447 

041 

Poaceae 

Pennisemm typholdes 

AN 


3 

2706 

8118 

• 

Sorghum vulgaro 

AN 


3 

2566 

7698 


*AN s Anemophiloos 






TABLE 2: PolUn preduetlon In common allorgonlc woods 


Name of Plants 

Family Mode of No. of 

No. of No. of 

% Annual 


Pollina- 

Anthers/ 

Pollen/ Pollen/ 

Pollen Catch 



tion 

Flower 

Anther Flower 



Amaranthus spIhomus 

Amaranthaceae 

AN* 

3 

4,380 21,900 

12.5 (Cheno* 






Amaranth) 

Artemisia seoparta 

Compositae 

AN 

5 

1.930 9,650 

2.8 


Brasslea eampesirls 

Cruclferae 

AM** 

6 

3,071 18,426 

1.7 


Caanabts satha 

Cannablnacae 

AN 

5 

77,260 3,86.300 

2.3 


Chenepodlum album 

Chenopodiaceae 

AN 

5 

672 3 360 

12.5 (Cheno- 






Amaranth) 

Ckoma gynandra 

Cleomaceae 

am 

12 

3,362 40.344 

0.2 


Xanthium strumarium 

Compositae 

AM 

5 

— 6.278 

1.7 


*ANatAnemopblious 


**AM=. 

Afflphiphilous 




table ; 3 Pollan production In common nllorgonic trooa 



Name of Plants 

Family 

Mode of No. of No. of 

No. of 

% Annual 



Pollin* Anthers/ Pollen/ 

Pollen/ 

Pollan 



ation Flower Anther 

Flower 

Catch 

AUanthus exeelsa 

Simanibaceae 


AN* 

10 27.620 

27,620 

1.1 

Asadiraehta Indlca 

Meliaceae 


EN** 

9 332 

2,988 

1.1 

Dodonaea viseosa 



AN 

8 35,870 

2,86.960 

2.3 

Holoptela Megrifolla 

Urticaceae 


AN 

7 43.955 

3.07,685 

1.7 

Moms alba 

Moraeeae 


AN 

4 41,^58 

1,64,632 

13.0 

Prosopisjullflora 

Mimosoideae 


AM*** 

10 494 

4,940 

8.2 

Rielnus eummunis 

Euphorbiaceae 


AN 

— 3S6 

— 

OJ 

Salvadora perslea 

Salvadoraceae 


AM 

4 263 

1,052 

3.1 


*ANnADemophUous **EN>«BDtomophiiotM ***AMMAinphiphUous 


podiaceae and Amaraothaceae were indenti- 
fled aa Cheno-Amaranth, aa both the 
familiea poaaeaa morphologically more or 
leaa aimilar pollen graina, i.e. multiporate. 
The pollen contribution to the annual 
pollen air apora by Cheno-Amaranth waa 
12.5%. Pollen per flower in Xanthium ctr«« 
marium waa directly determined. 

C6 


Holoptelea iniegrifolia, a good pollen 
producer (3,07,685), contributed only 1.7% 
to the air apora of Delhi (Table 3). Since 
the numberof anthera per flower in RMtutg 
communis are numeroua, pollen production 
per anther (396) only waa determined. 

Although, graaaea are low pollen prodo* 
ceri but their cumulative contribution ie 
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l^gnjiflcaat (26.5%) to the etmoipherlc pollen 
flora. Thia ia probably due to aboodance 
of harbaceooa graaaai during the monioon 
aeaaon. Ceraala are probably better pollen 
producer! than the wild graiaei, to 
enaure the fertilization proceu. Although 
pollen production per flower ia very high 
in Holoptelea integrifotia^ it contributed 
only 1.7% to the annual pollen catch aa 
compared to the higher catchea from Pro- 
sopis and Morus. The low pollen contribu¬ 
tion by Holoptelea ia probably becauae thia 
tree ia aparae in Delhi area, whereaa Pro* 
apist Uorue and aome other treea grow 
abundantly. Dodonaea viscoaa ia a poor 
contributor to the atmoaphere, although 
high pollen producer, aa it ia aubjected to 
regular prunning in gardena and lawna and 
thua prohibited from blooming. The pollen 
of Mxitue are email in aize and buoyant, and 
are therefore aignificantly high in Delhi 
atmoaphere during ita flowering period. 

The wind pollinated planta an generally 
characterized by large production of pollen 
which in many caaea are allergenic. How¬ 
ever, it waa obaerved by Pohl' that there 
ia no atrict relationahip between mode of 
pollination and amount of pollen produced 
by planta. Pollen production atudiea in 
aome planta auch aa Amaranthue epinosua, 
Bothroioohloa pertusa and Holoptelea in- 
tegrifotia are not strictly in agreement with 
the report! of Nair & Raatogi’, who adopted 
alightly different method for determining 
pollen production. 

The pollen production data are not only 
helpful in the quantitative interpretation 
of airborne pollen typea but are alao helpful 
in the Interpretation of the analyaia of the 
depoaition of pollen in the aoil and vegeta* 
tional hiatory of the paat. 

A.B.S1NOH* 

Department of Respiratoiy Allergy and' 

Applied Immunology, 

V. P. Chest Institute. Delhi • 110007. 

Xecetved: 3 March, 1983, 

RgtUed I 28 October, 1983. 

^Present address: CSIR Centre for 
Blochemlcals, Delhi University Campne. 

Delhi—110007. 
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Rhlzogenesis in peach x ahnoad hybrid as 
influenced by concentrated growth regnlators 

Cuttings of certain difficult-to-root plant 
species like peach, almond and peach x 
almond hybrid fail to root profusely even 
with the application of soaking treatments 
of low concentration of growth regulators ^ 
In trials of several peach and peach x 
almond hybrid hardwood cuttings treated 
with IBA and NAA at rates upto 1000 ppm 
the results were variable*’*. Such informa¬ 
tion on locally available subtropical peach 
X almond hybrid cv *Sloh’ was lacking. 
Therefore, studies were undertaken to 
ascertain the effects of high concentration 
quick dip treatments of IBA, NAA and 
Seradix B, (dust application) on the rooting 
and survival of hardwood cuttings of 
peach X almond hybrid. 

Hardwood cuttings of peach x almond 
hybrid cv 'Sloh*, 18-20 cm long and 0.6-0.8 
cm diameter were prepared. The basal 4*5 
cm portion of the cuttings were given 30 
sec quick dip treatment in IBA and NAA, 
500 and 1000 ppm each in 50% ethanol. 
There were 75 cuttings in each treatment. 

In addition peach x almond hybrid 
cuttings were alao treated with concentrated 
IBA preparation Seradix Ba (May & Baker 
LTD., Bombay) in powder form. Fresh cuts 
were made at the base of the cuttings shortly 
before they were dipped into the powder. 
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The dontrol cuttingi were dipped i& die* 
tilled water. Captan was dusted on the 
cuttings to prevent fungal infection. Later 
the cuttings were eallosed in moist sand for 
30 days under natural conditions where the 
temperature varied between 6*12C. After 
callusing the cuttings were planted in sand 
beds. The extent of rooting and the subse¬ 
quent survival of the cuttings were recorded 
after about 8 months. 

The results obtained from the present 
study revealed that the application of 
Seradix B, was the most effective growth 
regulator in causing rooting (Table 1). It 
resulted in 52% rooting success as compared 
to only 14% in control treatment. It 
exhibited 256% increase in rooting over 
control. 


TABLi 1 : Effect of growth reguletore on the 
rooting of pench x nimond h^rld 
cuttings 


Growth 

regulator 

Concen¬ 

tration 

(ppm) 

Rooting 

success 

(%) 

Roots/ 

Cutting 

Root 

length 

(cm) 

Control 


14 — 

6 

5.8 

IBA 

500 

12 (-13) 

10 

8.4 


1000 

39 (+169) 

18 

11.4 

NAA 

500 

13 (-4) 

9 

5.3 


1000 

0.0 — 

— 

— 

Seradix 

(Dust 

application) 

52.0 (+256) 

22 

14.4 


The values within parenthesis represent per cent In¬ 
crease or decrease over control 


IBA 1000 ppm was also effective and it 
caused 39% rooting. NAA was a little 
more effective in inducing roots as compared 
to control cuttings. The low level of 
rooting success with NAA treatments nuty 
possibly be associated with its molecular 
•treoehemistry^. The inhibitory action of 
NAA may be due to the fact that during 
its action, naphthaiene, a stable residue of 


NAA is produced which is knoffn for its 
phytotoxicity, since the enzyme system 
causing its oxidation is lacking in plant 
system. 

The higher efficacy of dust application 
of Seradix B, in rhizogenesis has also been 
reported by Bandopadhyayet a/‘. in Carissa 
sps. They reported that Seradix B,,was 
most efficient in inducing roots Carissa 
aaran/ias as compared with the other 
species studied. 

Seradix produced more number of 
roots (22) as compared to the roots (18) 
produced by IBA 1000 ppm treatment. The 
untreated control cuttings produced lowest 
(6) number of roots (Table 1). Higher root 
length of 14.4 cm was noted in the cuttings 
treated with Seradix B, which hras followed 
by 11.4 cm root length produced under IBA 
1000 ppm treatment. The lowest root 
length was obtained in the cuttings given 
NAA treatments. 

Thus Seradix B* was observed to be the 
best agent in increasing rooting, number 
and length of roots in hardwood cuttings. 
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Indian Council of Agricultural Research 

JAWAHARLAL NEHRU AWARDS FOR OUTSTANDING 
POST-GRADUATE RESEARCH IN AGRICULTURE—1984. 

The Indian Council of Agricultural Research invites applications 
from post-graduate students who have obtained their Ph. D. degree during 
the year 1983 in the fields of agriculture/animal sciences (including fisheries) 
and home science for ^^^waharlal Nehru award for Outstanding Post¬ 
graduate Research in Agriculture—1984*’. There will be ten prizes of 
Rs. 5,000/- each for outstanding research work of the following nature :— 

**Which may have bearing on finding a solution to any important 
national problem in the field of Agriculture, which is likely to have an 
impact on increasing the production or improving the quality of any impor¬ 
tant crop for human nutrition or animal productivity or increasing the 
technological efficiency of any process of economic importance connected 
with agriculture**. 

Candidates shall be required to submit the following documents 
through the Head of the Institute from where the thesis has been 
obtained :— 

(1) A copy of the thesis submitted by them for the award of the 
doctoral degree. 

(2) A certificate from the guide of the candidate for Ph. D. degree 
stating the extent to which the work is the candidate*! own 
contribution. 

(3) 6 copies of the synopsis indicating precisely and in concise 
terms the work done by the candidate. 

(4) 6 copies of the bio-data with complete address for correspon¬ 
dence with telegraphic address, if possible. 

The certificate awarded to the candidate for Ph. D. degree may also 
be sent. There is no prescribed proforma for applying for this award. Each 
candidate will be judged on the basis of the originality and the applied 
value of the investigations as revealed in the thesis submitted by him. In 
all matters relating to the award the decision of the Council shall be final 
and no correspondence on this account will be entertained. 

Application with complete documents as mentioned above addressed 
to Shri K. S. Krishnaswami, Additional Secrctary(A), Indian Council of 
Agricultural Research, Rrishi Bhawan, New Delhi-110001 should be sent so 
as to reach on or before 30th April, 1984. The last date for candidates in 
the Andaman and Nicobar Islands, Lakshadweep States/Union Territory in 
the North Eastern Region, Ladakh Division of J&K State & Sikkim is I6th 
May, 1984. The award winning thesis will be retained by the Council 
for record. In case the application is not accompanied by a copy of thesis 
and the required number of synopsis and bio-data, the application is liable 
to be rejected at the screening stage, 
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Indian Council of Agricultural Research 

FAKHRUDDIN ALI AHMED AWARD FOR AGRICULTURAL 
RESEARCH IN TRIBAL AREAS FOR THE BIENNIUM 1982-83. 

Nominations arc invited for the Fal^hiuddin Ali Ahmed Award for 
agricultural research in tribal areas for the biennium 1982-83. Two prizes 
of the value of Rs. 10,000/- (Rupees ten thousand only) each in cash or kind 
or both will be awarded for outstanding original research carried out ii> the 
tribal areas in the field of agricultural sciences and animal sciences includ¬ 
ing fisheries. 

All research workers engaged in research in agriculture, animal 
husbandry, fisheries and allied sciences in tribal areas (tribal areas for this 
purpose are those notified by the Ministry of Home Affairs, Govt, of India) 
shall be eligible for the award. The results of research achieved/contribu¬ 
tions made during the five years preceding the year of the award shall only 
be considered for the award Iri the case < f claim based on evolution of 
new varieties/strains the final trials should have been completed within five 
years preceding the year of the award. 

Nominations can be made, amongst others, by the Vice-Chancellors 
of the agricultural universities or other universities which have a faculty of 
agricultural or biological sciences. Directors of research institutes including 
Principal of agricultural and veterinary colleges. Presidents of scientific 
societies, academies and heads of principal scientific establishments in the 
country such as Council of Scientific and Industrial Research, Bhaba 
Atomic Research Centre etc. Each nomination for this award should be 
accompanied by a detailed statement of work and attainments of the 
nominee and a reasoned justification for the nominations together with the 
reprints of publications or other supporting data. Also, a certificate of 
residence in the tribal area v here the work was done obtainable from Head 
of the Institutes, should be appended. It is emphasised that the award is 
intended for recognising outstanding research carried out in tribal areas 
and hence the scientist(s) concerned should have lived and carried out the 
research in any of the tribal areas notified by the Ministry of Home Affairs. 

The last date for receiving nominations/applications is 30th April, 
1984. The last date for candidates in the Andaman and Nicobar Islands, 
Lakshadweep 5tates/Union Territory in the North Eastern Region, Ladakh 
Division of J&K State & Sikkim is 16th May, 1984. Four copies of the 
nominations on the prescribed proforma for the award should be sent in a 
sealed cover marked ‘Confidential’ to Shri K. S. Krishnaswami. Additional 
Secrctary(A), Indian Council of Agricultural Research, Krishi Bhawan, 
New Delhi-110001. The copy of the proforma can be obtained from him 
by sending a self addressed envelope in the size of 27 cm Xl2 cm. ^ Nomina¬ 
tions received without four sets of reprints of publications are liable to be 
rejected at the scrutiny stage. 
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Indian Council of Agricultural Research 

HARI OM ASHRAM TRUST AWARDS FOR THE YEAR 1984. 

Nominations are invited for the Hari Om Ashram Trust Awards for 
the year 1984> Three awards of the value of Rs. 10,000f- each in cash or 
kind or both are given every year for outstanding original research, 
fundamental or applied, including inventions, discoveries etc. leading to 
results of practical value in any field or subject within the purview of 
research in agricultural sciences, forest farming and social forestry and 
animal sciences (including fisheries). 

All scientists engaged in research in the fields of agriculture, forest 
farming and social forestry, animal husbandry and allied sciences in India 
shall be eligible for the awards. The results of research achieved/contribu¬ 
tions made during the five years preceding the year of the award shall only 
be considered for the awards. In the case of claims based on evolution of 
new varieties/strains, the final trials should have been completed within 
five years preceding the year of award. 

Nominations can be made amongst others by Vice-Chancellors of 
agricultural universities or other universities having faculty of agricultural 
or biological sciences. Directors of Research institutes including Principds 
of agricultural and veterinary colleges, Presidents of scientific societies, 
academies and heads of the principal scientific establishments in the country. 

Nominations for the awards should be supported by a statement of 
work, achievement accomplished or performed by the candidate who is 
being nominated and a reasoned justification for the nomination together 
with reprints of publications or other supporting data. 

The last date for receiving nominations for the awards is 30th April, 
1984. The last date for candidates in the Andaman and Nicobar Islands. 
Lakshadweep States/Union Territory in the North Eastern Region. Ladakh 
Division of J & K State & Sikkim is 16th May, 1984. Five copies of the 
nominations on the prescribed proforma for the award should be sent in a 
sealed cover marked ‘Confidential’ to Shri K. S. Krishnaswami, Additional 
Secretary (A), Indian Council of Agricultural Research, Krishi Bhawan, 
New Dclhi-110001. The copy of the proforma can be obtained from him 
by sending a self addressed envelope in the size of 27 cm x 12 cm. Applica¬ 
tions/nominations received without five sets of reprints of publications ate 
liable to be rejected at the scrutiny stage. 
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Indian Council of Agricultural Research 

RAFI AHMED KIDWAI MEMORIAL PRIZES FOR AGRICULTURAL 
RESEARCH FOR THE BIENNIUM 1982-83 

Nominations are invited for the Rafi Ahmed Kidwai Memorial Prizes 
for Agricultural Research for the biennium 1982-83 carrying an amount of 
Rs. 10,000/- (Rupees ten thousand only) in cash or kind or both, a citation 
and a certificate. 

The award is given once in two years to Indian scientists for out¬ 
standing research, fundamental or applied, including inventions, discoveries, 
etc leading to results of practical value in any field or subject within the 
purview of research in agriculture, animal husbandry and fisheries, including 
agricultural economics, agricultural statistics and nutrition. Only results 
of researches/contributions made during the five years preceding the year of 
award shall be considered for the award. In the case of claims.based on 
evolution of new varieties/strains, the final trials should have been completed 
within five years preceding the year of award. 

Nominations can be made amongst others by Vice-Chancellors of 
agiiculturals universities/general universities with faculties of agricultural or 
biological sciences. Directors of research institutes, including Principals of 
agricultural and veterinary colleges. Presidents of scientific societies and 
academies and heads of the principal scientific establishment in the country 
such as CSIR, BARC etc. 

Nominations for the award should be supported by a statement of 
work, achievement accomplished or performed by the candidate who is being 
nominated and a reasoned justification for the nomination together with 
reprints of publications or other supporting data. In all matters, decision 
of the Council shall be final and no correspondence on this ac:c unt will be 
entertained. 

The last date for receiving the nominations for the award is 30th 
April, 1984. The last date for candidates in the Andaman and Nicobar 
Islands, Lakshadweep States/Union Territory in the North Eastern Region, 
Ladakh Division of J & K State & Sikkim is I6th May, \984. Proposals (in 
quadruplicate) on the prescribed proforma for the award should be sent in a 
sealed cover marked ^Confidential* to Shri K. S. Krishnaswami, Additional 
Secretary (A), Indian Council of Agricultural Research, Krishi Bhawan, 
New Deihi'llOOOl. The copy of the proforma can be obtained from him by 
sending a self addressed envelope in the size of 27 cm X12 cm. Applica 
tions/nominations received without four sets of reprints of publications 
are liable to be rejected at the scrutiny stage. 
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Indian Council of Agricultural Research 

ICAR AWARDS FOR TEAM RESEARCH FOR 
THE BIENNIUM 1983-84. 

Nominations are invited for ICAR Award for Team Research for the 
biennium 1983-84. The award is given once in two years to interdisciplinary 
teams of research workers for outstanding research work in the field of 
agriculture including agricultural economics and statistics, animal husbandry 
and fisheries in the form of a scroll of honour and a medal to each member 
of the award winning team. 

All scientists engaged in research in the field of agriculture, animal 
husbandry and fisheries sciences in India shall be eligible for the award. 
The award of each prize shall be made for notable and original interdiscipli¬ 
nary research both fundamental and applied as reflected in books, mono¬ 
graphs, papers or other forms of published account of outstanding research 
work, inventions or discoveries. In the case of contributions like new crop 
varieties or new breeds of animals at least 3 years data on the performance 
of the strains will have to be provided. The results of research achieved/ 
contributions made by the teams should be during the five years preceding 
the year of award. 

Nominations can be made amongst others by Vice-Chancellors of 
agricultural universities or other universities having faculty of agricultural 
or biological sciences. Directors of research institutes including Principals of 
agricultural and veterinary colleges. Presidents of scientific establishments 
in the country such as CSIR, BARC etc. 

Nominations for the award should be supported by a statement of 
the inter-disciplinary team work, achieved accomplished or performed by 
the team which is being nominated and a reasoned justification for the 
nomination together with the reprints of publications or other supporting 
data. In all matters relating to the award the decision of the Council shall 
be final and no correspondence on this account will be entertained. 

The last date for receiving nominations for the award is 30th Aprilt 
1984, The last date for candidates in the Andaman and Nicobar Islands, 
Lakshadweep States/Union Territory in the North Eastern Region, Ladakh 
Division of J&K State & Sikkim is 16th May, 1984, Six copies of the 
proposals on the prescribed proforma for the award should be sent in a 
sealed cover marked ‘Confidential* to Shri K. S. Krishnaswami, Additional 
Secretary (A), Indian Council of Agricultural Research, Krishi Bfaawan, 
New Delhi-110001. The copy of the proforma can be obtained from him 
by sending a self addressed envelope in the size of 27 cm x 12 cm. Applica- 
tions/nominatimis received without six sets of reprints of publications are 
liable to be rejected at the scrutiny stage. 
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'^Indian Council of Agricultural Research 

DR. RAJENDRA PRASAD AWARD FOR THE BEST ORIGINAL 
STANDARD WORKS IN HINDI ON AGRICULTURE 
INCLUDING ANIMAL SCIENCES 
AND FISHERIES—1984 

m 

Applications are invited for Dr. Rajendra Prasad Award for the year 
1984 for standard original books/manuscripts in Hindi on agriculture, inclu¬ 
ding animal sciences and fisheries published/written between April, 1983 to 
March, 1984. Books written by more than one author can also be consi¬ 
dered. Five copies of the books/manuscripts for the award may be sent in 
a sealed cover marked ‘Confidential* to Shri K. S. Krishnaswami, Additional 
Secretary (A), Indian Council of Agricultural Research, Krishi Bhawan, 
New Delhi-UOOOl, latest by SOth April, 1984 in a prescribed form obtaina¬ 
ble from him. The last date for candidates in the Andaman and Nicobar 
Islands, Lakshadweep States/Union Territory in the North Eastern Region, 
Ladukh Division of J&K State & Sikkim is 16th May, 1984. 

In all matters relating to the award the decision of the Council shall 
be final and no correspondence on this account will be entertained. 
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Specialist in Manufacturing :• 
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Hoepital Appliances. 
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Shaking machine. 

Ovens, Water Bath. 

Soli conductivity by 
Bridge method. 
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shaker by wet processing. 
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Tensiometer for Soil tension as per 
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ENQUIRIES SOLICITED 
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Standard Interchangeable Ground Glue 
Joints. 
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Van Slyke Blood Analysis Apparatus. 


S. K. BISWAS S CO.. 

137, B. B. Ga^uH Street, 
(KOLAY BUILDINGS) 

Post Box No. 7883, CALCUTTA*12 


14 


SCIBNCB AND CULTURE. FEBRUARY, t»S4 



OPTICAL GLASS 


Uwd for making a wide variety of optical inatrumenti such u microicopei, teleicopee 
binoculars, theodolites, cameras, raage*finders, and periscopes. 

Produced at the Central Glass & Ceramic Research Institute, it is available in the form of 
random slabs, moulded lens and prism blanks, sawn prism blanks, etc. 

Lead glass blocks for absorbing X-ray and atomic radiations are also produced. 
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Precision Balances DHD & DHDS Series . 


Ohona Introduces first* In 
India a complete line of 
Macro to Micro Digital 
Balances for your wide 
range of selection. 
salient features 

Digital Readouts 
Digital readouts are large 
and clear, parallel to eye 
level. No eye fatigue 
because of Its non-reflecting 
glare free projection. Digital 
counter micro meter per¬ 
mits reading to the last 
decimal. 

Overhaed Pan Braka 
Pan brake above the 
weighing chamber protects 
It from dirt, spillage and 
facilitates easy cleaning. 
Housing 

Bl-colour Fibre glass and die 
cast aluminium housing Is 
now Introduced for better¬ 
ment as It Is acid and 
weather proof. 

Weights 

Highly polished non-magne- 
tic stainless steel weights 
without any screw ensure 
long life of accuracy and 
perfection. 

Pan A Chamber 
Stainless steel non-magnetic 
oversize pan & large weigh¬ 
ing chamber are equipped 
with removable glass floor 
to facilitate cleaning. 



For further details please contact: 
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IMAGE ANALYSIS SYSTEMS 
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from 
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from 

VICKERS INSTRUMENTS, ENGLAND 
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and cytochemistry. 
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• lt*8 a series of monographs the second volume of which is now ready 
for sale. 

• It s another endeavour of the Indian Science News Association, the 
publisher of the SCIENCE AND CULTURE. 

• Its objective is to high-light the frontiers of modern science and 
technology with semi-popular approach so that readers of all disci¬ 
plines can appreciate its contents. 

Science Review/Volume II contains the following articles : 

1. Time, Entropy and Demons—P. T. Landsbarg. 

2. Sleep Movements in Plants—S. C. Datta & N. D. Paria. 

3. Gorilla—The Biggest and Strongest of all the Primates—S. P. Sarkar. 

4. Trace Metal Promoted Biochemical Reactions: Mechanistic 
Considerations—D. Banerjea. 

5. Microelectronics-A. N. Daw. 
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NUTRITION 


THE growing world population and the 
' shortfall in food resources especially in 
the developing countries has caused great 
concern. The international agencies have 
blown up this awareness into acute protein 
shortage scare. The world Health organ!* 
satiop, the Food and Agriculture Organisa* 
tion and UNICEF have constituted a Protein 
Advisory Group. However, health and 
nutrition, in general, is a very vexing subject 
in developing countries. 

The protein scare has been played up by 
some interested scientists in our country to 
the extent of announcing that "protein 
malnutrition among many millions of Indian 
infants and young children below four years 
is causing irreversible brain damage leading 
to intellectual dwarfism that persists throu¬ 
ghout life.” Such statements have not been 
substantiated by scientific evidence, in spite 
of the fact that several seminars took place 
in recent times on the topic. 

Under the circumstances several ques¬ 
tions arise. Is there really a protein mainu- 
trition in the country ? What are the reasons 
for this alarnt? Is there any effort to 
eradicate malnutrition ? If S 0 | how effective 
is it ? General malnutrition is an old pro¬ 
blem in India but the term protein deficiency 
has entered the controversy in the recent 
times, probably in the sixties. To speak 
broadly, this awareness in the world arose 
with the breeding methods employed in the 
USA In upgrading the quality and quantity 
of proteins in the maize. It is the extrapolation 
of such ideas in Indian context that, became 


fashionable. In their enthusiasm to play 
with this new toy it was forgotten by many, 
to give a second thought whether that what 
is needed for America is suitable for India 
or not. A mad rush followed to meet the 
‘protein gap’. Doctors, dietccians, nutrition 
experts and the reading public took the tune 
in right earnest; doctors-chambers and 
drawing rooms of society personal reverbe¬ 
rated with the same sound of filling the 
protein gap. It was at such a time that Dr. 
P. V. Sukhatme, a nutrition expert and 
former Director of Statistics Division of 
FAO and Dr. C. Gopalauj a former Director- 
General of the Indian Council of Medical 
Research (ICMR) made an elaborate survey. 
Their data showed that there is no shortage 
of protein in the predominantly vegetarian 
cereal based Indian diet. In fact, the total 
protein supply was found to be, on an ave¬ 
rage, about 50 percent in excess of the total 
requirement. In general, protein malnutri¬ 
tion appears to be wide spread in economi¬ 
cally handicapped sections of the population 
because of insufficient food intake which is 
the result of their low purchase capacity. 

In the Indian diet the major source of 
proteins is cereals and pulses. A combina¬ 
tion of cereals and pulses complements each 
other in the overall protein requirement. It 
is well known that pulses are rich in lysine 
which is the major deficient essential amino 
acid in the cereal proteins. Pulses are a 
poor man’s diet in India and a quantity of 
pulses as small as one tenth of the cereals 
helps to make good the deficiency of lysine. 





Because of these dietary habits the protein 
intake does not remain inferior to other 
80 cio>econoroic groups. Thus the bogey of 
protein deficiency raised in India is directly 
due to certain vested interests of foreign 
countries who are keen to develop and sell 
their technologies at the cost of poor coun¬ 
tries. And the cue has been taken, without 
even a second thought, by some doctors 
and scientists without proper perspective of 
the problem. 

The knowledge of the level of general 
nutrition In the population is essential to 
monitor and maintain the health of a nation. 
A couple of years back Dr. P. S. Sukatme, 
the nutrition expert sparked a stir in the 
nation by his finding about important 
methodological problems of measuring the 
extent of undernutrition and malnutrition in 
a population. He concluded that the actual 
level of undernutrition in India is only 15 
percent instead of 40 per cent as estimated 
In earlier studies. Ofcourse^ even taking the 
lower estimate, the absolute numbers of 
persons involved are still staggering and 
demand attention. 

Health, nutrition and survival aspects of 
a population are not the concern of only 
medical analysis but requires greater invol¬ 
vement of other disciplines too, especially 
social sciences. Though It is true that nutri¬ 
tional in-takes of the population in India 
have improved considerably and is not 
susceptible to the periodic fluctuations which 
plagued earlier times, there is still a large 
and discernible patch of malnutrition and 
undernutrition, which requires subtle 
handling by social scientists. It is true that 
considerably higher proportion of the popu¬ 
lation can hope to survive into and beyond 
adulthood, it is not really clear that those 
who survive are really more healtheir than 
their counter parts in the earlier years. The 
resurgence of several of the previously 
controlled diseases and the susceptibility of 


the population to these and new infectioni, 
cast doubt on the level of nutritional nouri¬ 
shment received. This calls for a great 
need for methodological and measurement 
studies to make reliable assessment^ What 
is needed is the studies of differentials in 
under-nutrition, morbidity and mortality. 

An approach to these studies can be, 
made by abandoning the assumption of 
homogeneity of population. Not only the 
biological characteristics like age and sex 
have to be taken account of, but also the 
social, economic and cultural attributes of 
the population have to be properly consi¬ 
dered. This is absolutely essential to 
identify the high risk groups in a situation 
where the resources for treatment are 
limited. Productivity and nutrition in the 
working class is another socio-economic 
diflerential to be studied, as it is important in 
any planning for the country. Whatever little 
investments are made in health care in India, 
based on incomplete information, they are 
appropriated by the more official family 
planning programme. What is necessary is 
a proper assessment of managerial and admi¬ 
nistration needs and improving the skills 
especially regarding programme delivery 
rather than programme planning itself. 

We are slowly grasping the importance 
and immensity of child nutrition in the 
country by introducing the midday meal 
programme in the schools. There is much 
to be gained by other states from Tamil 
Nadu as regarding effective management 
of such programmes. With proper survey 
inputs and evolution of reliable methodo¬ 
logy of measurement it should not be 
difiicult to initiate general health care 
programme side by side with the family 
planning programme, since the necessary 
infra-structure and keen interest to execute 
such a programme exists in the country. □ 

I 

B. B, Baliga 
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VEGETABLE PROTEINS-A STRATEGY FOR THE FUTURE 


SATISH JINOAL tod C. M. BHAT* 

Tha davelopmant of vagatabis pretain faod naadt to ba wldaly ancouragad. Thap 
ara at good avaiii^nal protein foods whan a'propriatalypraparad and ara battar sultad 
to faad mankiiid in a fotura of dwindling anorgy ratourca, Incraasing costs and 
parmanent population prassora. 


%A/ITH the ificreace iu the global popu* 
^ * latioo, ways and meant of the aopply 
of protein requirea the utmoat attention. It 
baa been eatimated that by the end of thia 
century, there will be approximately aix 
billion people on the face of the earth. To 
cope up with their protein requirement, a 
twofold increase in the supply of vegetable 
proteins and a four-fold increase in the 
supply of animal proteins would be needed 
to have the same level of nutrition which 
we have at present including the sub-optimal 
protein level in many parts of the world. 
Most experts feel that to expect such an 
increase in the supply of animal protein is 
unrealistic. This conclusion has been drawn 
considering the cost of production, religious 
and cultural practices associated with the 
consumption of protein from animal sources 
and the expectation that man and beast 
will ultimately be forced to compete with 
one another for the same living space and 
the same available food supply. Moreover, 
with the increase in the living standards, 
man increases his protein intake more than 
his physiological needs and be switches from 
cheap vegetable protein to expensive animal 
protein consumption. The net result of 
this progression that more and more vege¬ 
table crops are grown not to feed man but 
to feed domestic animals with a very low 
efficiency and this ultimately leads to a 
paradoxical situation, the rich gets too 
much protein and the poor less and less. 
We are thus forced to concentrate more 
upon the protein from the vegetable sources 
as they are to become the major protein 
sources in future, particularly in the deve¬ 
loping countries like India. 
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Amongst the major vegetable protein 
sources, cereals and pulses are the major 
ones. In a survey conducted in 1974, it has 
been observed that cereals alone are res¬ 
ponsible for about 70% of the protein 
production from plant sources and that the 
pulses and oilseeds constitute the other 
major fraction^. Poises contain 20-30% 
protein which is more than double the 
amount present in cereals (7-12%). India 
has the highest area for cultivation of the 
pulses in the world but because of more 
price and higher yield, cereal cultivation is 
gaining popularity*. During the past few 
years, with the release of high yielding 
varieties of cereals, the cultivation of the 
pulses has decreased considerably with the 
result that the per capita availability of 
pulses has gone down. Research at Agri¬ 
cultural Universities has shown that with 
the development of high yielding and short 
duration varieties of pulses, it should be 
possible to grow cereals and poises as 
complementary rather than competing 
crops. 

Protein-rich sources like cereals and 
pulses are, however, associated with certain 
disabilities regarding the quality of their 
protein which ia mainly determined by the 
level of essential amino acids present in the 
protein. The cereals are known to be 
inherently deficient in lysine and pulses in 
methionine. Biological value of these 
proteins is, therefore, considered to be 
inferior to those of animal proteins. This 
fact has been greatly overemphasized in the 
past, since it is relatively easy to overcome 

*0«pertment of Poods and Nutrition, Haryana Agri¬ 
cultural University, Hitsar (Haryana). 
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this drawback by mixing them in an appro* 
priate manner. For example, corn is hijeh 
in methionine and beans are rich in lysine 
and when eaten together the two foods 
provide a protein as high in biological value 
as that of meat protein. Such all-vegetable 
protein diets have not only been success¬ 
fully used in the child-feeding programme 
but have also produced dramatic cures of 
the disease of protein malnutrition known 
as kwarshiorkar. 

Potatoes and green leaves are the other 
good protein sources. Potatoes contain 
10 -12% crude protein, 50% of it being in 
the form of small peptides and free amino 
acids. Although potato has a protein con¬ 
centration comparable to that of cereal 
grains but its protein quality is much better 
than that of cereals and is comparable with 
on animal protein*. 

Green leaves ore the highest producers 
of protein in a plant and supply protein to 
the other tissues including the seeds which 
are subiequeotly used to nourish humans 
and animals. The presence of structural 
material in leafy plants^ like cellul: se and 
lignin which are largely indigtslibie by 
man, hat led to the development of metho¬ 
dology to produce leaf-protein concentrate 
for ircorporation into human food. Leaf 
protein concentrates for human nutrition 
are manufactured in Hungary and France 
and new factories are coming up in U.S.A., 
Denmark and Great Britain*. 

In the present era of global energy crisis, 
the vegetable protein production is much 
more profitable. The energy ratio* (Energy 
produced in terms of protein production 
per unit energy consumed) for vegetable 
protein production is always greater than 1, 
e.g. energy ratio for production of corn in 
African countries is as high as 3S.0. With 
the increasing mechanization of agriculture, 
the ratio drops rapidly, but does not fall 
below 1, whereas for animal foodstufis^ the 
ratio is of the order of 0.4 to 0.1, demons¬ 
trating the high inefiSciency of animal pro¬ 
tein production^ 
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An important disadvantage which, how¬ 
ever, cautions the use of the vegetable 
proteins is the presence of certain anti-nu- 
tritional factors in the plants. There are a 
variety of chemical substances which are 
known to exert a deleterious efiect when 
ingested by men or animals. The anti- 
nutritional factors reported to he present 
in the plants are trypsin inhibitors (inhibit 
the digestive enzymes), haemagglutinins 
(reduce the digestibility), goitrogens (cause 
eolargement of thyroid), cyanogens (cause 
cyanide poisoning), saponins (soap like 
substances hemolysing the red blood cells); 
substances producing lathyrism (neurologi¬ 
cal disorder), substances inducing favism 
(hemolytic anemia mainly due to ingestion 
of fava beans), allergens (cause uIKigic 
reactions), phytate (’nhibits inioeral absorp* 
tion and other toxic factors of mold origin 
like mycotoxins*. Amongst these, the 
trypsin inhibitors and hae nagglutinins which 
are protein in nature are of n ajor impor¬ 
tance in most of the pulses and cereals. At 
this point, the following question may be 
asked : if toxic substances do, in fact, exist 
in plant foodstuffs commonly consumed by 
mao, why are not their effects macifested 
more frequently in the population ? It 
would appear that through trial and error, 
man has not only learnt to avoid those 
foods which produce immediate ill effects 
but he has also devised ways and means of 
eliminating them. Fortunately, cooking 
and other common means of preparation 
have proved to be effective in destroying 
many of these antioutritional factors in 
plant foods, e.g. the trypsin inhibitors and 
haemagglutinins are destroyed by cooking 
and are of thus limited significance in 
human diets. It is also true that these 
natural intoxicants are generi^ly present in 
such imall amounts that under conditions 
of normal consumption their toxic effects 
are not revealed, possibly because the nor¬ 
mal detoxification mechanisms of the body 
can get rid of them. It is conceivablet 
however, that abnormal pattern of food 
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eoDinmption might briog to the sutface, 
toxic manifestations which would not other- 
wise be apparent. A good example of this 
is the periodic eruption of lathyrism (charac¬ 
terised by spastic paralysis of the legs as a 
result of neurological lesions of the spinal 
cord degeneration) due to consumption of 
certiin varieties of Lathyrut species e.g. 
Khesari Dal in certain parts of India espe- 
ciilty in Rewa and Raipur districts of 
Madhya Pradesh. During Summer of 1974, 
an out break of an epidemic of lathyrism 
was re..)ort::d spread over 160 villages in 
the region. This constituted an overall 
prevalence of lathyrism in 16 per 10,000 
papulation^. 

At last, the important practical problem 
with the iiiilization of plant proteins should 
be mentioned, namely the low appeal of 
vegcta '!e protein to the modern man. 
This has led to the manufacture of plant 
protein-textured foods which have a taste 
resembling that of meat. However, it is 
not considered to be a very exciting 
approach. Rather, we should start using, 
as starting point, the age old traditional 
dishes, for example those prepared from 
soybean, which have evolved slowly by a 
sort of trial-and-error process and are 
highly nutritious and palatable. For 
example, three types of traditional soya 
preparaticns from Japan i Tofu, a prepara¬ 
tion in which the soya protein is precipated 
by calcium salts ; Yu^a, a dish in which 


the protein is coagulated by heat and Soya 
sauce, and a condiment in which protein ia 
hydrolysed by enzymes are of very good 
taste and contain good-quality protein. 
This illustrates the traditional artesanal 
practices that should become the basis for 
new technologies. 

In conclusion, it can be suggested that 
food technology and tradition should meet 
together to give a new impetus to the 
development of vegetable protein foods to 
help mankind in a future of dwindling 
energy resources, increasing costs and per¬ 
manent population pressure. □ 
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RICE PROTEIN 

RAMESH CHANDRA PARIOA* 


A CCORDINO to the tpeeial report of 
the Indian Council of Medical Rese 
arch*, in India 72.3% of protein is derived 
from cereala, as compared to 16.2% from 
pulsei, 3.2% from vegetableg and fruita, 


2.3% from milk, 4.2% from fish and meat 
and 1 9% from condiments etc. The picture 
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il not much different in most of the Afro- 
Aeian Countries, rather, some of them are 
more dependent on cereal than India. 
Among the cereals, rice {Oryta sativa L.) 
serves as a staple food for more than half 
of the World’s populations. Therefore, 
although it is a relatively poor source of 
protein, rice protein constitutes a major 
part of the total global protein consump¬ 
tion. Besides, in quality it is also superior 
to most other cereals. 

Protein Content & Chemical Composition 
of Rice grain 

Cereals are essentially starchy substances 
containing relatively less protein. Rice is 
the poorest cereal, so far as the protein 
content is concerned. It contains only 6% 
to 8% protein in average, where as, wheat 
contains 8% to 12%, barley 8% to 9%, oats 
9% to 10%, rye 8% to 9%. corn 10% to 15%, 
bajra 11% to 16% and sorghum about 11.5%. 
Besides protein and starch, lipids, vitamins, 
minerals etc. are also present in rice in 
minor quantities. The composition of rice 
varies widely, not only in different varieties, 
but also, in the same variety grown under 
different conditions. However, an average 
composion of the Indian varieties is as 
follows*’*. 

Protein—6% to 8%. Fat—1.4% to 2.4%, 
Ash—1% to 1.5%, Carbohydrate—80% to 
90%, Crude fibre—0 2% to 0.84%* reducing 
sugar—0.4% to 0.45%, available lysine— 
2% to 2.5%, Phosphorous (as P,0,1-0.2% 
to 0 76%, Potassium (as K,0) about 0.2%, 
Calcium (as CaO)—0.17% to 0.25%, Magne¬ 
sium (as MgO) about 0.2%, Iron (as Fe,0,) 
—0 013% to 0.016%, Thiamine—1.00 to 
5.4 /«g/g, Niacine—11 to 52 /«p/g. 

Rice-bran and embr\ o are very rich in 
protein, but, are usually lost during 
milling***. The embryo, which is about 
2% to 4% of rice grain contains 35% to 37% 
Oil*, 30% to 32% crude protein**, the rest 
being carbohydrates and other-things. 

• Measured in moisture-free basis. 

**MeasuTe<I in both moisture and oil free basis. 


Similarly, the defatted rice bran hat been 
found to contain about 14.71% protein, 
1.28% amyloie, 18.04% starch, 45 (mg%) 
calcium, 49 (mg%) iron, 1.17 (mg%) pota¬ 
ssium, 3.56% phosphorous and 4.8% silica. 
Raw rice-bran contains about 16 2% oil. 

In recent years new hybrid varieties 
have been developed in various research 
centres around the world, which have 
remarkably high protein content. Some 
such varieties are recorded in the table 
below*. 


TABLE 1 


Name of the 
variety 

Percentage ot 
protein 

Padma 

12.f0 

Kancbi 

11.38 

IR-8 

10-50 

Nayagarh 

11.05 

Korn 

15.98 

Chowsung 

I&IS 


Nutritional Value of Rice Protein 

Table 1 indicates the percentage of 
protein in some of rice varieties. Unfortu¬ 
nately, all the high protein containing rice 
varieties suffer from certain major short¬ 
comings. Not only their yield is poor, but 
also, they are more susceptible to adverse 
climatic conditions, diseases as well as 
pests and as such, can not replace the low 
protein containing traditional varieties. 
Therefore, inspite of those, rice continues 
to be a poor source of protein. However* 
this is compensated to an extent by the fact 
that in quality rice protein, especially, that 
of the low protein lines, is perhaps the best 
among the cereals^’*. It contains the 
essential amino acids, especially, lysine, the 
most limiting one for the cereal proteins, 
in higher quantity. The studies of its 
essential amino acid index (EAI), biological 
value (BV), protein efficiency ratio (PFR), 
net protein utilization (NPU) value etc., 
have proved its supremacy over other cereal 
proteins. A comparision with wheat, a 
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teUtively richer source of protein and the 
only viable alternative to rice as food, 
makes the points clear. 

TABLE 2 

PER BV NFU 

(in rats at (In rats at Lysine 

11 % protein) 11% protein) g/16g.N 

Rice 1.67 6?.1% 66.2% 3.49% 

Wheat 0.79 49.1% 59% 2.35 

Composition of Rice Protein 

Rice protein is composed of 4 soluble 
fractions : (1) Albumin, the water soluble 
fraction, (2) Olobulin, the saline soluble 
fraction, (3) Prolamin, the alcohol soluble 
fraction and (4) Glutelin the alkali soluble 
fraction. The glutelin constitutes about 
75% to 80% of the total rice protein, 
whereas, albumin and globulin constitute 
about 8% each and prolamin, less than 5%. 

For the extraction of the various protein 
fractions, usually, finely powdered defatted 
rice is fist stirred with 5% NaCl solution 
for several hours to dissolve both albumin 
and globulin In it. Then on dialysis of the 
extract against water, globulin, the water 
insoluble protein gradually precipitates, 
leaving only albumin in solution. This 
method Is preferred for the extraction of 
albumin over extracting it directly with 
water, because, it ensures better extraction. 
Since both albumin and globulin are extra¬ 
cted together with salt solution, those are 
referred to as salt soluble proteins. Then 
the remaining rice powder is treated with 
80% ethanol for the extraction of prolamin 
and with 0.1 N NaOH for the extraction of 
glutelin. 

These fractions themselves are not 
homogenous. They are found to have 
contained a number of subfractions. As 
for example, globulin contains a good 
number of enzymes which play wide range 
of roles during the grain development as 
well as during germination. At present, 
various types of globulins, labelled as 
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y$» ^4 .htc.) have been 

isolated and characterized. Similar are 
also the cases with albumin, prolamin and 
glutelin. Polyacrylamide get electrophore¬ 
sis indicates that both albumin and globulin 
contain 10 to 16 subunits of different mole¬ 
cular weights, where as, prolamin and 
globulin contain about two subunits each. 

The amino acid compositions of these 4 
fractions have been separately determined, 
which show that they differ widely in both 
essential and non-essential amino acid 
patterns*’’. Lysincj the most limiting 
essential amino acid in cereals is found to 
be more in the salt soluble fraction, 
whereas, it is the least in prolamin. That 
is why, this fraction has the lowest nutritive 
value. The rice protein contains very less 
prolamin, but, in other cereals such as 
wheat, maize etc. it constitutes as much as 
about 50% of their total protein content. 
Therefore, such proteins are inferior in 
quality to rice protein. 

Changes in protein & amino acid composition 

All the four fractions vary in their 
proportions during the development of rice 
grain^’***. Up to 12 days after flowering 
the salt soluble proteins progressively incr¬ 
ease and thereafter, go on decreasing with 
grain maturity. The level of globulin 
always remains at twice the level of albumin 
from 7 days to 12 days after flowering. 
Albumin decreases from about 16% of the 
total protein in the grain at 2 days after 
flowering to about 7% to 8% in the matured 
grain and globulin decreases from about 
17% to about 8% of the total protein during 
the same period, whereas, glutelin-prolamin 
fraction increase from 67% of the total 
protein at 2 days after flowering to about 
86 % at maturity. 

During the grain development the levels 
of many essential and non-essential amino 
acids change significantly. Lysine and 
threonine, the most limiting amino acids for 
cereals, progressively decrease during grain 
protein accumulation as the proportion of 
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tail soluble protein to total protein decrea¬ 
ses and that of glutelin protein increases. 
Tyrosine increases continuously during the 
grain development, methionine increases 
only from 2 to 4 days after flowering, 
whereas^ cysteine does not change daring 
ripening. Among the non-essential amino 
acids, arginine and glutamic acid levels 
increase daring grain development, but, 
aspartic acid, glycine and alanine decrease. 
No definite trend is observed in the other 
amino acids during this period. 

The changes of amino acid composition 
of rice protein during grain development 
can be partly explained by the decreasing 
contribution of salt soluble proteins and 
the corresponding increase in glutelin and 

prolamin. These fractions difl’er widely in 
their amino acid compositions and thus, it 
so happens that besides, the amino acid 
grams of the salt soluble proteins themsel¬ 
ves also change. This is because, the 
dlCTerent enzymes, which constitute the salt 
soluble proteins, appear in sequence during 
the grain development. Another contribut¬ 
ing factor is that the non endosperm parts 
of rice are synthesised earlier than the 
endosperm in the developing rice grain. 

Effects of storing, processing and cooking 
on rice protein 

After the harvest rice is usually stored 
for a pretty longtime and is then processed 
and cooked before consumption. There¬ 
fore, studies on quantitative as well as 
qualitative changes of rice protein during 
these processes are important. 

The total protein content of rice practi¬ 
cally remains constant during storage under 
ordinary conditions, provided its moisture 
content does not exceed 15% and is not 
affected by insects or otherwise* •• If the 
moisture content is more the protein content 
decreases* * and non-protein nitrogen as well 
as free amino acids increase. More the per¬ 
centage of moisture, more pronouced is this 
effect. This is due to the action of conta¬ 
minant micro-organisms capable of hydro* 
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lysing protein. It has been established that 
the growth of one such, named “Fusarium 
chlamidosporium” on rice results in an 
increase in the number and concentrations 
of free amino acids. Therefore, storage 
under poor conditions! which help micro¬ 
organisms to grow, also increase the free 
amino acid contents at the cost of protein. 
At higher moisture levels, deformation of 
cells of the aleurone layer and starchy 
parenchyma is observed, decreasing the 
quality of rice. 

Fven when stored under proper conditions, 
various fraction of rice protein undergo 
significant changes leading to decrease in 
all soluble fractions****^ apparently due to 
denaturation, proteolysis and oxidation. 
The greatest quantitative losses are those 
of glutelins, but, when expressed as percen¬ 
tage of the original fraction the greatest 
losses are those of albumins and prolamins. 
The change in albumins could be of signi* 
ficant interest as regards nutritive value, 
cooking quality and stability of rice under 
storage, since this fraction is one that con¬ 
tains more lysine and it is richer in —SH 
and —S —S groups. 

If stored for longer, say 2/3 years or 
more the total protein content of rice 
decreases ana digestibility diminishes. The 
most valuable fraction albumin is more 
concentrated in the periphery of the rice 
grain. Longer storage affects it. 

rhs accumulation of ammonia, which 
increases with the ir.crease of storage 
period, percentage of moisture and poor 
storing cooditious is found to be one of the 
mijor factors responsible for the loss of 
viability of the grain. 

Analysis of flours obtained by successive 
abrassive millings of rice have shown that 
concentrations of protein and other nutri¬ 
ents are greater in outer layers of the kernel 
and decrease progressively towards the 
centre**. Distribution of crude fat is 
uniform, whereas! proportion of starah 
increases from periphery to core. Success¬ 
ive extracts of each flour with water, S% 
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lodlDU dbloiide, 80% ethanol and 0.1 M 
•odium hydroxide solutions show distinct 
qualitative differences among protein com* 
ponents of flours. 

Proteins of outer layers considerably 
greater proportions of albumin and globulin 
fractions that those from the central 
portions and from the original whole 
kernel. 

Prolamin shows little variation, gluteiin 
content is the smallest in the proteins of 
outer layers. 

Amino acid analysis of various fractions 
of rice flour show that outer layers contain¬ 
ing more albumins and globulins are richer 
in lysine and other essential amino acids. 
Therefore, polishing of rice causes loss of 
those. 

Parboiling baa a better effect on the 
nutritional value of rice protein. Not only 
it increases the digestibility but also, causes 
a slight increase in protein content. An 
increase of albumins and decrease of both 
globulins and prolamins are resulted because 
of it. The gluteiin fraction remains by and 
large unaffected. 

It has been observed that on cooking in 
plain water there is a loss of about 6.2% of 
lysine and 3.4% of threonine* but, this 
loss is considered to be negligible. Besides, 
it also reduces digestibility. Proteins of raw 
milled rice has 100% digestibility in growing 
ratSj whereas, cooked rice has only 85% in 
pre-school children. However, cooked rice 
has a higher biological value and signifi¬ 
cantly higher net protein utilization value 
than raw rice. 1 herefore, cooking does not 
have any over ail adverse effect on the 
nutritional value of rice protein. The pro¬ 
tein which becomes denatured or resistant 
to digestion during the process are of poor¬ 
est nutritional value and thus, does not 
make much difference. But, rejection of 
water with which rice cooked, especially, if 
it is salt water, a considerable loss of soluble 


proteins- results and as such, should be'- 
avoided. □ 

Rafaranevs 

1 Indian Council of Medical Reseatcb Special 
Report, 25.25, 1953. 

2 J. D. Chavan and N. O. Mager, /. Ind. Chew, Soe., 
LIV, 1194-1197,1977. 

3 O. V. Kothandaraman. O. layaraj and T. Bala- 
guru, Madras Agrie, J., 61,1023-1024,1974. 

4 B. Das and S. B. Lodh, Plant Biochem. J., 5, 
58-64.1978. 

5 B, S. Vasan, V. Venkatesan, K. Kous’ya, O. 
Oanesan and V. Subrahmanyam, J, of Food Set. & 
Tech., 16,116-118, 1979. 

6 G. N. Mitra and 8. Das, J. of Res., OVTA, BBSR, 
V. 51-57,1975. 

7 G. N. Mitra and N. B. Das, Agrie, & Food Chem., 
19,927-929, 1967. 

8 Studies on the nutritive value of plant proteins, 
Part-I: Pulse proteins-their improvement by 
aminoacid supplementation. Proceedings of the 
Nati. Inst- of Set. of India, Vol. 21A, No. 2,1965. 

9 “physico-chem'cal propertii's of rice," The Inter¬ 
national Rice Research Institute—Annual Repert, 

1976,p 68-'72. 

10 G. B. Cagampang. A. A. Perdon and B. O. luliano, 
Phyto. Chem., 15. 1425-1429, 1976. 

11 R. M. Villareal and B. O. Juliano, Phyto. Chem., 
17,117-182,1978. 

12 B. R. Madac and B. O. Juliano, PAj'/o. Chem., 17, 
^11-614,1978. 

13 T, N. Prudrikova. I. P. An'istasiadi and V, I. 
Gospa'iinova, Jiv. Vysfh. Vchebn. Zaved. Pishth, 
Tekhnol, Russ., 1977 (4), p. 55-57. 

14 L. K. Bcloglazova, T. N Prudrikova, S. A. Fedor- 
va and V. G. Shcherbakov. Uv Vyssh . Vchebn. 
Zaved, Pishch, Tekhnol, Russ., 1976(6), p, 17-20. 

15 N, P. Krasnook, R. I. Povarova, I A. Vishnya¬ 
kova and A. Shutova, Izv. Vyssh., Vchebn. 
Zaved, Pishch, Tekhnol Russ., l‘*75 ( ), p. 28-30. 

16 B. P. Bhat, T. K. Chakr.ibarty, B. S. Bhatia and 
H. Nath./zirf. Food Packer, XXIX, .9-35, 1975. 

17^ Nutritional distribution in milling fractions of 
rice. The International **100 Research Institute 
-.Annual Report. 1977, p. 75. 

18 G, C. Bains, Ind- /• Nutr. DM., S, 186-188, 1971, 

19 Fffect of cooking on protein properties. The Inter¬ 
national Rice Research Institute—Annual Report, 
1976. p. 66. 




VOU30. H0i3 



NOTES & NEWS 


Science and Technology in Indian Culture 

Histories of science and technology 
which have so far been written do not 
adequately represent the interaction of 
science and technology with culture, social 
values and philosophical ideas on the one 
hand and the economic structure and eco¬ 
nomic development in any given social 
system on the other. Further, they are 
highly Eurocentric and leave out the deve¬ 
lopment of science and technology of non- 
European culture areas and the latter’s 
contribution to the world stream of know¬ 
ledge and technological development. 

Since the Second World War, Prof. 
Joseph Needham’s contributions to the 
understanding of the science civilization of 
Chinai and the studies in history of science 
and technology in Japan, have brought out 
the extent of development of science and 
technology In the respective countries. 
Recently, the work on science and techno¬ 
logy in Islamic culture area has brought 
forth the richness of contributions made 
during the medieval period. 

Somehow or other, the development of 
science and technology in India throughout 
her history, however, has not been adequa¬ 
tely represented. In the absence of the 
scientific and technological component, 
there has been an incomplete understanding 
of India’s culture and civilization and their 
contribution to the enrichment of world 
culture. Further, the introduction of 
science by the British in India Is considered 
to be the beginning of science and technr- 
logy in India and there is much dependence 
on the literature produced in UK and USA 
on the historical and social perception of 
science. 

In order to develop a proper historical 
perspective and bring to sharp focus the 
development of science and technology in 
India and their relations with society, her 
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culture, social valuels, philosophy aha 
economic development, the National Insti¬ 
tute of science. Technology & Development 
Studies has initiated a significant effort and 
is organising a major programme under the 
title 1 ^'Science & Technology in Indian 
Culture”. 

The programme is divided into the 
following: ' 

(i) Science and technology in ancient 
India (from the earliest times to the 
beginning of AD 12th century) i This 
will trace the development of science 
and scientific thought in India in the 
perspective of the history of global 
science with the awareness of the complex 
interconnection of science with social 
organisation, technology, craftlore and 
belief system—the last as embodied in 
magic, folklore, religion, philosophy and 
jurisprudence. The purpose is not only to 
discern comparable contributions of Indian 
scientists with contemporary scientists in 
other civilizations but also to seek answers 
to the following queries. What did the 
scientists in India contribute to the main¬ 
stream of world science f What did the 
Indian scientists receive from this main¬ 
stream ? Where and why did the Indian 
scientists fail to be enriched by the scien¬ 
tific activities in other civilizations, with 
which India had relations through trade, 
commerce, political and religious missions? 
Other factors which caused the decline of 
science in India will also be studied. There 
is also a project to study in depth of the 
Indian tradition of maritime activities, 
navigation and nautical sciences in ancient 
and medieval periods. 

(ii) Science and technology in medieval 
India (AD 1200-1800) i In this theme, parti¬ 
cular interest is being takeif as regards the 
impact of the Central and West Asian 
Science on the Indian sub-continent. In 
addition to the development of science and 
technology, which was part of the Indian 
tradition, the scientific ideas havt perco- 
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toted to the Indtoh loeiety through Arebo- 
Fenton echolarthip. It le believed that 
this scholarship became a part of the Indian 
culture. How far this process has been 
successful will be investigated. The bulk 
of the historical literature for this period 
dealing with scientific and technological 
work is available in Arabic, Persian and 
Sanskrit languages. A few important texts 
have been selected for critical examination. 
Historical reconstruction of the period will 
be made to highlight the interaction betw¬ 
een the development of science and tech¬ 
nology in the various sectors of society. 
It will include the study of science and 
technology subject-wise interdisciplinary 
development over different periods in 
medieval India. Finally, it will draw a 
synoptic view of the development of science 
and technology as a component of the 
cultural system. As a part of this study an 
effort is also being made to study the intro¬ 
duction of Indian science and its impact 
on Arabic scientific literature. 

(iii) Science and Indian response in 
colonial era : The introduction of western 
science and technologies in India specifi¬ 
cally with reference to the imperial motives 
and needs is being studied. While the 
establishment of various scientific surveys 
and explorations and introduction of steam 
navigation, electric-telegraph and railways, 
etc. had some positive effects helped the 
British in the negative assessment of Indian 
science and educational traditions created 
a socio-psycho logical tension on the Indian 
mind. Here the objective is to analyse the 
way in which the Indians reacted to the 
introduction of western science during the 
British rule, and to assess the impact it had 
on the emergence of scientific institutions, 
technological projects and industrial deve¬ 
lopment. The study of this period will be 
spread over two phases covering the East 
India Company (1765-1837) and the Raj 
(1858-1946). 

(iv) Science and technology in post- 
independent India} The evolution of ici- 
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enee policy in India is being subjected to an 
indepth study. There has been a major 
effort to try to put together the information 
on science and technology development 
which is taking place in India since inde¬ 
pendence. In this respect, considerable 
work has already been done particularly 
with regard to the evolution of science 
policy as seen from the speeches and policy 
statements on science and technology of 
Jawaharlal Nehru and Mrs. Indira Gandhi. 

In this programme, the main thrust is 
being given to the development of research 
capabilities for achieving the take-off stage 
for developing research themes and studies. 
Presently, there are two main difficulties in 
the development of research capabilities. 
Firstly, there are only a few scholars in the 
country who have the required expertise in 
the study of history of science and techno¬ 
logy. The young historians are not much 
attracted to this field as it is not a tradi¬ 
tional area of research. Two eminent 
historians, one conversant with the ancient 
period and the other with the medieval 
period; have been appointed as guest scien¬ 
tists to develop capabilities among the 
young scholars at Calcutta and Lucknow 
respectively. Secondly, the scholars are 
required to have a fresh look at the histori¬ 
cal development of science and technology 
in India. Also, there are constraints as to 
the access to the basic sources for evidence. 
The opportunities for access to such resour¬ 
ces are to be developed through translation 
from classical languages and sufficient 
bibliographical work. The sources in 
Sanskrit, Persian and Arabic are being 
developed through translation of selected 
texts in English, Hindi and Urdu. 

In addition, for the work on the history 
of science ar.d technology in the Indian 
culture, a ‘National Archives for Science 
and Technology* is being built up at the 
institute. It is intended to locate, identify 
and retrieve science and technology infor¬ 
mation contained in the hitherto unexploi- 
ted archival soorees of the country and 
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keep them at one place so as to make them 
available to the scientists and technologists 
who would like to work on the development 
of science and technology in India as well 
as to the planners, policy makers, adminis¬ 
trators, scientists and technologists through 
appropriate reference media. □ 

A. Rahman 

Statues to honour Ramanujan 

Two bronze busts of the noted Indian 
mathemstician Srinivasa Ramanujan have 
arrived in India from Washington. They 
are the work of American artist Paul T. 
Oranlund and were commissioned through 
an international project to honour 
Ramanujan. 

According to Dr. Richard Askey, a 
mathenratician who worked in one ot the 
areas Ramanujan researched, the joint 
venture to honour Ramanujan, stemmed 
from a plea by his widow, Janaki Ammal, 
now in her 90*8, that a statue of her 
husband which has been planned earlier in 
India be completed. 

Or. Askey began writing to scientists 
primarily in Canada and the United States 
to raise money to hnaoce a suitable memo¬ 
rial. Money for two statues—one for dis¬ 
play in Madras and the other for Ramanu¬ 
jan’s wife has been provided by scientists 
and mathematicians around the world. 

Among the scientists Dr. Askey contac¬ 
ted regarding the project was Nobel 
Laureate Dr. S. Chandrasekhar, who 
provided a passport photograph of Rama¬ 
nujan as a model for the sculptures. He 
and his wife donated money for the statue. 

One of the statues is now on display at 
the Indian Academy of Sciences in Banga¬ 
lore and the second, gift to the widow of the 
late mathematreian, was sent to Ramanujan 
Institute at T. K. University of Madras. 
The busts cost about six thousand dollara 
(Rs. 60,000). About 100 scientists contri¬ 
buted money and donations are still coming 
in. It is expected the surplus money will be 
given to deserving institutions in India. □ 

R,B. 


Healing Park 

A park, where patientsare not prescribed 
to take medicine but advised to walk 
among certain speciea of trees for treatment, 
has been developed by Soviet Scientists. 

Situated on the Yalta seaside, the park 
has been divided into seven therapy zones 
—each overgrown with ash trees or olives, 
Aleppo, Italian or Crimean Pines, Himalay¬ 
an or Atlas Cedars. 

Each zone in particular and all of them 
together have a most favourable effect on 
people's health who move there for 
treatment. The pbytoncides they emit 
make people stronger and more vigorous. □ 

APN 

Low-cost millet based beverage 

The Central Food Technological Resear¬ 
ch Institute, Mysore, has developed a low- 
cost beverage from malted millets. The 
product dissolves easily in milk. 

The millets used for making the bever¬ 
age include Bchtnochloa ftumentacta, 
EUusine cotacana, Panhum sumatrense, 
Paspalum miltaceum, P, sorobiculaium 
and Setaria italics. 

The manufacturing process consists of 
preparing a syrup using millet and barley 
malt in equal proportion. Cocoa powder, 
milk powder and essence are added to the 
syiup which is then homogenised and dried 
in vacuum shelf drier. 

The product is expected to cost about 
Rs. 28 per kg which is much lower than the 
market value of commonly available food 
beverages. □ 

CFTRI Ntw» 

New varieties of papaya and barley 

The Indian Agricultural Research Insti¬ 
tute has developed a new papaya varietyi 
Puna Nanha and two new barley varieties, 
P-402 and BHS-169. While Pma Nanha 
and P-402 have been developed by the Regi¬ 
onal Station, Pusa (Bihar), BHS-169 by the 
Regional Station, Tutikandi (Simla). 
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Pus(r NaHhfff a dwarf papaya mutant^ 
evolved by gamma radiatioo^ Is a dioecious 
line with a height of only 100 cm. It is 
found to possess 100% uniformity. It fruits 
at a low height of 30 cm above the ground. 
The fruits are medium oval and the yield 
per plant is 18 kg. Though the yield per 
plant of the mutant is less« the yield per 
hectare is S0% more than the parental varie¬ 
ty due to high-density population. 

P-402, bred from the cross NP-21 x PL-4, 
is ideal for the rainfed conditions in the 
North-western Plains zone. It is short in 
stature, moderately resistant to both leaf and 
stripe rusts and has bolder grains with 48 g/ 
1,000 kernel weight. On an average, this 
variety yields 7% more than the best control. 

BHS-169, bred from the cross Kailashx 
Briggs, is suitable for cultivation in the 
Northern Hills zone. It is a six-row hulled 
variety with bold grains and has resistance 
to rusts, smuts and leaf diseases. It yields 
15-20% more than the best control, 
Htmani. □ 

lARl NtvfsUUtr 


LETTERS TO THE 
EDITOR 


Microcompnter'controlled Fraction collector 

Separation of organic compouds, fatty 
acids, proteins, nucleic acids, amino acids, 
sugars and carboxylic acids can be done by 
distillation, crystallization, ultrafractio¬ 
nation, counter-current distribution, chroma¬ 
tography and fraction collection*. Of all 
thew, chromatography and fraction collection 
methods are extensively used because of their 
precision in experimentation. Chromato¬ 
graphic columns are employed on a large 
scale In laboratory practice*. Since regular 
withdrawal of a large number of Identical 
fractions la an operation exceptionally 


Realslaace la tomato agahnt nematoica 
At the Division of Hematology, studies 
on biochemical' resistance in tomato against' 
the root-knot nematode Meloidogyne incog¬ 
nita indicated that the highly activated 
synthesis of mRNA occurred in resistant 
varieties at a relatively early stage of infec¬ 
tion. The base-analysis of labelled RNA 
showed that increased RNA synthesis may 
arise due to the altered host metabolism in 
Che resistant variety. □ 

lAXI NtWiletter 

Kedarnath Laha Memorial Award 
The Calcutta Skin Institute, Calcutta, 
invites thesis for the above award for an 
original work based on research studies con¬ 
ducted during the last five years in the field 
of dermatology by Scientists below 35 years 
of age. The award carries a scroll and a 
cash award of Rs. 1000/-. One copy of the 
thesis (non-returnable) is to be sent to the 
Secretary, Calcutta Skin Institute, 169 VIM 
CIT Scheme, Calcutta-700 054 by June 30, 
1984. a 


suitable for automation, a series of partly or 
fully automated fraction collectors have been 
developed*"*. The demand for fraction 
collectors and automated chromatography is 
increasing constantly as more attention is 
being paid to mechanization and automation 
of laboratory operations. 

There are mainly four types of fraction 
collectors which are in use*. The first type 
of fraction collector is a constant time 
device, in which the collector changes test 
tubes after the fixed time interval. If solvent 
flow rates are maintained constant such a 
device is equivalent to a constant-volume 
collector. The second type of fraction colle¬ 
ctor is a constant volume device, which 
consists of a siphon arrangement to deliver 
a fraction of constant volume to each collec¬ 
tor. The third type of fraction collector is 
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a coQitaot'drop devlcci In which a drop 
counter delivers a constant number of drops 
to each test tube*. Finally, the fourth type 
of fraction collector is a constant mass 
collector, in which the receptacles move on 
to a balance beam, which after a certain 
weight of the eluate has flowed in, gives the 
impulse for the exchange of test tube. This 
method is not widely used. 

In all these types of fraction collectors, 
the time of collection is controlled by an 
external timer or time^relay preset, to give 
a suitable time interval. A relay is usually 
used to control the cassette. If the time of 
collection of the sample to be changed, then, 
the pre>set knob (usually a thumb—wheel 
switch) should be operated, manually. 

In order to eliminate errors due to manual 
intervention in presetting the time, a micro¬ 
processor-based device is designed. This 
device is fully automated. The instrument 
described in our paper utilizes readily avai¬ 
lable, low-cost components like stepping 
motor, a cassette consisting of a number of 
test tubes and a 8080 microprocessor-based 
microcomputer. 

A schematic diagram of the fraction 
collector is shown in Fig. 1. It mainly con¬ 
sists of (a) two stepping motors (SM 1 and 
SM 2), (b) interface circuit (driver circuit) 
and (c) an output port of microcomputer. 
The 8080 microprocessor-based microcom¬ 
puter is used as the system controller. 
Movement of cassette and rotation of the 
control valve are accomplished by sending 



Fig. 1. Schematic diagram of microcomputer cou- 
trolled fraction colltctor 

appropriate control signals to the stepping 
motors. Advantage is tpken by dividing the 
eight-bit output port of the microcomputer 
into two channels, each of four-bit length. 
One of the stepping motors (SM 1) is conne¬ 
cted to the first four bits and the other 
motor (SM 2) is connected to the next four 
bits. The shaft of SM 1 is connected to a 
cassette (a disc consisting of a number of 
test tubes to collect the fractions) and the 
shaft SM 2 is connected to the control valve 
of the fractionating column via an interfac¬ 
ing network (Fig. 2). The interfacing net¬ 
work consists of buffers (SN 7406) for 
isolation purpose and transistors (SL 100) 
for switching the motor windings. The 
diodes (BY 127) are connected in parallel 
with the motor windings (Fig. 2) to cutoff 
the back emf. 



Fig. 2. Driver C^reaitiy 
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l^otatioai of the cassette and the control 
valve are accomplished by sending appro¬ 
priate control signals to the driver networki 
whichi inturot processes the signals to the 
stepping motor windings. The signals 
needed to rotate the motor (stepwise) in 
clock-wise direction are given in Table 1. 


re4nired stepping angle. iThe other inotot 
SM 2 is utilised to control the sample flow 
from the factionating column. A suitable 
programme is developed to open and close 
the valve for desired time intervals. The 
time of collection and time interval between 
successive collections are set by means of 
software. 


TABLE 1: Slgnsls nawfwi to rotate the motor 
In clocic.wite direction 
(4 step sequence gives 1.4* rotation) 

Step Signal 

1 0110 

2 1010 

3 1001 

4 0101 


While the experiment is in progresSj one 
can replace the test tubes in which samples 

SETCONSTANTS 


These signals are entered in memory loca¬ 
tions of the microcomputer. When they are 
takenout sequentially, the output rotates the 
stepping motor by 1.8”. The motor can also 
be rotated at a smaller stepping angle of 0.9* 
by using the sequence of signals shown in 
Table 2. A programme is developed to rotate 

TABLE 2 : Signals nnadad to gst a stnpping 
angle of 0.9” 

(S step sequence gives 0.9” rotation) 


the motor SM 1 connected to the cassette by 
n* in each step (where n is a multiple of 1.8*). 

As8uch|^-^~y the number of test tubes 

are arranged in a circular form on a cassette. 
When the cassette (shaft of SM 1) is rotated 
by n*^ the next collector will be directly 
under the fractionating column. Desired 
number of test tubes.'aro arranged In a circu¬ 
lar form at required angular spaclngaand 
suitable software is developed to get the 


^OPENTHE 
CONTROL VALVE 


WAIT FOR 
REQUIREDTIME 



ROTATE THE 
COLLECTOR 


Fig. 3. Plow diati of the uderoeoniPDter eootiolhd 
ftsedoo eolleetor. 
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are collected by empty ones to carry on thie 
process, as the time interval between succe¬ 
ssive collections can be set by software. 
Otherwise, one can design the programme 
such that the system comes to a halt| when 
the collection of samples is completed in ‘n’ 
test tubes. 

The flow chart of the fraction collector 
is shown in Fig. 3. The set constants invol¬ 
ve setting a counter to output the data 
stored in memory sequentially. As a result, 
the motor whose shaft is connected to the 
control valve will be activated and the eluate 
flow in to the collector. The collection of 
fraction is governed by software time delay. 
After the eluate is collected, the valve will 
be closed and some time is allowed to collect 
the drops formed at the delivery point of the 
fractionating column. The collector is then 
rotated so that the next test tube will be 
directly under the fractionating columnf 
The system will repeat itself. If the micro¬ 
computer is re-set, the system comes to a 
halt. 

This system has a decided advantage that, 
if the reaction is not uniform^ the time of 
collection can be varied from one collection 
to the other, using the software technique. 
In case of other types of fraction collectors, 
the time of collection should be adjusted 
from time-to-time^ manually. Thus, a 
microcomputer-controlled fraction collector 
allows programming flexibility in the system. 

One of the authors (KRR) is grateful 
to C.S.T.R., New Delhi, for the award of a 
Senior Research Fellowship. 
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A novel dealkoxylatlon during dgliydrogena- 
tion with D.D.Q. 

In an attempt to dehydrogenate the 
hydroxy ethers* (I and II) to the correspon¬ 
ding cadalenes the reaction with Pd*C was 
carried out. The procedure requires high 
temperature (280-300*C) and this can bring 
about many undesirable changes that do not 
help in the establishment of the structure of 
the parent compounds. For example, cadi- 
nene is converted into 1,6-dimethyI naphtha¬ 
lene on vigorous treatment with palladium* 
whereas mild catalytic dehydrogenation and 
even prolonged treatment with selenium* 
yielded the expected cadalene. 
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Interestingly, when partial chemical 
dehydrogenation of compounds (I) and (II) 
was done with D.D.Q. in boiling xylene 
the products (III) aud (IV) could be Isolated 
by preparative t.l.c. from the reaction 
mixture. Compounds (III) and (IV) respec¬ 
tively, showed bands at 1070 cm'* (G-O-C) 
and 1060 cm“‘ (C-O-C). However, when 
a stirred mixture of 0.5 g of compounds (I) 
and (II) are separately heated with 1.5 gm 
of D.D.Q. in 25 ml of xylene at reflux 
tempenatiire for 3 h, a single product eads- 
ieACi(V)Ci,H,,,bp 15S-158‘/10 am, was 
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bbtoined id quantitative yield and it gave 
satisfactory elemental analysis. The dehy¬ 
drogenated product showed as single spot on 
t.l.c. (silica gel G impregnated with symme¬ 
trical trinitro benzene) plates. The t.l.c. 
plates; when sprayed with a novel reagent^ 
(AsCl,/AcOH)j gave respectively a light 
grey colour in the visible and violet fluores¬ 
cence in the ultraviolet light. The infrared 
spectrum of compound (V) was also identical 
with that of an authentic sample of 1, 6- 
d imethy 1-4-isopropy Inaph thalene. 

Formation of cadalene confirms the 
dealkoxylation of the propoxyl and isopro- 
poxyl groups which represents a rare exam¬ 
ple of dealkoxylation during dehydrogena¬ 
tion with D.D.Q. Numerous cases are 
described in the literature where an aromatic 
methoxyl group survived dehydrogenation^ 
both catalytic and chemical®. However^ 
Kon and Ruzicka® observed in one case that 
the methoxyl group was retained only if the 
temperature of the selenium dehydrogenation 
was kept below 300°C. Cocker and his co- 
workers*^’* reported two cases of elimination 
of an aromatic methoxyl group in the hydro¬ 
naphthalene series with palladised charcoah 
But nothing has been reported about the 
behaviour of propoxyl and isopropoxyl 
group during chemical and catalytic dehy¬ 
drogenation. A probable mechanism is 
depicted in the equation. 

Intermediates (III) and (IV) are formed 
due to the dehydration of the secondary 
hydroxyl group followed by aromatisation 
of ring A. Cadalene (V) is formed owing to 
dealkoxylation followed by aromatisation of 
ring B. 
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Some studies on the leaching of dtmethoate 
in soil 

The problem of leaching of pesticides Inf 
soil is of varied importance. Once a pesti¬ 
cide is sprayed in a given plant or seed 
treatment is carried out; some part of it may 
enter the soil and may get leached due to 
rain water or when irrigation is done. The 
amount of pesticide which has entered the 
soil may then interact with the available 
micronutrients in the soil or it may enter the 
plants and can become toxic causing hazards 
problems. It is, therefore; very important 
to know how much of the pesticide has 
retained in the soil and further If the pesti¬ 
cide is degraded what types of the interac¬ 
tions can occur due to the degradation 
products. Keeping in view the above facts; 
it was considered important to carry out 
leaching experiments with dimethoate using 
acidic, alkali and normal soils. 

The leaching experiments were carried 
out in the soil columns made frompyrex 
glass (3 cm diameter sod 62 cm long). 
Columns were packed with the following 
soils up to 30 cm depth : 

(a) Alkali soil from Hebbowal, Ludhiana ; 

(b) Acid soil from Palampur (Himalayas) ; 

(c) Normal soil from P.A.U.; Ludhiana. 

The total soil pore volume was filled with 

water to exclude air within the column. This 
was achieved by prior evacuation* and slow 
saturation with water from bottom to top*. 
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Tht respective amounts of dimethoate 
leached at dilTereot times were collected and 
analysed. 

The leachate which was collected at 
different time was taken and in it was added 
1.0 ml of 1.4 N NaOH. It was then heated 
to S0°C on a water bath for about 10 min 
and in it was added 1.0 ml of sodium 18- 
tungstate reagent. 4.0 ml of urea cyanide 
solution was next added and the contents In 
the tube properly mixed. The solution was 
now heated to 50*C for about 30 min and the 
tube cooled at once in cold water. The 
absorbance was measured at 720 nm against 
the reagent blank using red filter. 

After collecting the leachate as detailed 
above, the columns were allowed to stand 
and the water head was cut off. The leacha¬ 
tes were collected in separate beakers till the 
last drop from the columns. These were 
analysed for dimethoate. The soil columns 
were next divided into five segments of 5 cm 
depthwise and soils in toto were collected 
separately from each column at 5,10,15, 20 
and 25 cm. In all there were (a) 45 soil 
samples, (b) 63 water samples of leachate 
and (c) a leachate sample of residual water. 

The water samples were shaken with 
acetone in a homogenizer and then filtered. 
The filtrate was cleaned up by the usual 
procedure and allowed to evaporate till one 
ml was left. Dimethoate was then deter¬ 
mined colorimetrically. The results of 
analysis of leachates, soil segments and 
physico-chemical characteristics of the soils 
are given in Table 1. The analytical results 
have been given in Tables 2-6. 


TAIIIS: LmcMr; of dimatheate, Mampul 
(addle toll) pH-f.7 

Time Concentration leachate in /* gm 

Amount added 


[min) 

100 mg 

ISO mg 

200 mg 

IS 

lOpgm 

13psm 

ISpgm 

30 

19 

25 

35 

45 

31 

40 

55 

60 

42 

fiO 

70 

75 

50 

73 ' 

90 

90 

63 

85 

lOS 

105 

15 

103 

173 


TABLE 3: Movament of dlmethoato in toll 
tampUa 


Depth 


Amount adsorbed 


(cm) 

100 mg 

150 mg 

200 mg 

5 

13/tgm 

14 n gm 

22 It gm 

10 ' 

25 

32 

45 

15 

40 

■45 

65 

20 

53 

66 

93 

25 

66 

82 

no 

Residual 
amount of 

510 

700 

820 


dimethoate in 
the leachate 


TABLE 4: Leaching atudy of dlmethoato. Lu¬ 
dhiana (Normal toll) pH > 18.2 


Time 

Concentration of leachate in ft gm 
Amount added 

(min.) 

100 mg 

ISO mg 

200 mg 

15 

I4,igm 

20/( gm 

22 p gm 

30 

25 

30' 

43 

45 

40 

46 

60 

60 

49 

6^ 

79 

15 

60 

84 

100 

90 

75 

S5 

120 

105 

85 

no 

136 


TABLE 1: Analyela of toll eamploa 


Soil 

properties 

Habbowal soil 
(Alkaline) 

Palampursoil 

(Acidic) 

PAUaoil 

(Normal) 

pH 

10.0 

5.7 

8.2 

Clay 

15.9 

32.0 

14.5 

Sand 

83.0 

67.7 

85.1 

Organic matter (%) 

0.33 

0.96 

0.20 

E. C. (m. moiei) 

0.20 

0. 0 

0.20 

Texture 

Sandy loam 

Clay loam 

Saady loam 

Field capadty 

— 

».5 

45.1 .. 
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TABLI I: Mavsmmt «f Blmathwt* In toll 1 


Depth 


Amount adsorbed 


(cm) 

100 mg 

150 mg 

700 mg 

» 

10 ftgm 

23,tgm 

18 ^gm 

10 

30 

27 

33 

IS 

32 

37 

30 

20 

40 

34 

63 

23 

54 

62 

80 

Residual 
amount of 

600 

660 

863 


dimethoate in 
the leachate 


table 

6; Leaching of dimethoate, Habbowal 
soil (Alkali soil) pH-10 

Time 

Corcentration of leachate In gni 
Amount added 

(min.) 

100 mg 

tSOmg 

300 mg 

IS 

9 

10 

13 

30 

IS 

22 

27 

4< 

26 

27 

40 

60 

32 

33 

30 

73 

39 

41 

62 

90 

45 

34 

71 

lOS 

54 

60 

89 


Adsorption which depends on the attrao* 
tion and repulsion of solute at the soil 
surface is an important factor controlling 
the leaching of pesticides. It is this factor 
which governs the biological toxicity of the 
pesticide*. Higher the clay content, lesser 
is the desorption of pesticide. Reduction of 
pH generally increases adsorption as is 
evident from the result in Table 2 for acidic 
soil. According to Nearpass*, decreased 
adsorption occurred at increased pH. Titra- 
table acidity and not soil pH was highly 
correlated with simazine^ adsorption. 

Degradation is another factor which 
causes some complication in assessing the 
mobility of triazine series. However, it was 
observed from TLC that it gave only one 
spot showing that there was no degradation 
in the case of dimethoate. 

S. L. CHOPRA* 
M. L. SOOD 

Department of Chemistry. 

^ ^hAg rtcultanit Untvwlty, 

*Presest addicM: Devidayal Sales Pvt. Ltd., Bombay. 
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Egglaying of Trinket snake of India 

The Trinket snake {Eiaphe helena) is a 
non-venomous snake, being a member of the 
family of Colubridae. A beautiful snake, it 
has ornate patterns running down its length. 
It is mostly a tree>dwelling snake feeding on 
mice and birds. It is an oviparous snake, 
the female lays IS to 20 eggs. It inhabits 
nearly all over India. 

The Trinket breeds at certain fixed times, 
i.e. during the months of January jPebruary. 
The breeding season begins with courtship; 
mating, egg-laying, incubation and ending 
with hatching. The female Trinket lays her 
eggs during the months of April/May. The* 
eggs are laid in clutches. The female, about 
to lay her eggs, is unusually restless and 
uneasy. She keeps moving around searching 
for a suitable and well-secured place to lay 
her eggs. Her rpar portion is conspicuously 
thicker due to the presence of the eggs 
within the oviduct (Fig. 1). During the 
primary stage, the eggs are attached to each 



Fig. 1. The Trinket (Elapha hehaa) Is in the first 
stages of egg laying, the presence of the egg 
it predomlnaony teen 


other in a chain form. At the time of egg- 
laying, each egg is disjointed and laid one 
by one. 

The swelling, due to the egg within, 
slowly moves towards the cloaca (posterior 
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opening). The muscles of the body eofisecu* 
t|ve)y constrict and dilate, pushing the egg 
backwards, towards the exit. The distal 
portion of the tail is pressed against the 
ground and the proximal portion is raised^ 
forming an arch, so as to lift the cloacal 
region slightly off the ground^ thus releasing 
the compression on the egg (Figs. 2 and 3). 
The cloaca slowly opens, giving the viewer 



Fig. 2. A small portion of the egg is seen at the 
opening. The distal portion of the tail is 
pressed agains' the ground 



Fig. 3. The egg emerges heliway 


the first glimpse of the taper portion of the 
egg. This taper portion makes the circular 
muscles of the cloaca to stretch to their 
extremities, making way for the egg. The 
egg is slowly pushed outwards The cloacal 
muscles slowly start relaxing as the other 
taper portion of the egg passes through. 



. Pig. 4< A rather peculiarly sized egg, it is compic- 
itfyOQt, The cloacal nuScles are relaxed 


This completes the egg laying (Fig« 4)» 
Even after the egg has been laid|the cloaeal 
opening may continue to constrict and dilate 
once or twice. Many a time a vascular 
membrane of the oviduct has been noticed 
to be desquamated and laid along with the 
egg. A thick greenish yellow liquid is often 
observed on the freshly laid egg. Bcllaira* 
has stated that the eggs are adhef’ed to each 
other by this sticky liquid, which holds them 
together in clutches. 

The incubation period lasts for about 60 
days, depending on the environmental con¬ 
ditions such as temperature and humidity. 
Artificial incubation by raising the tempera¬ 
ture up to certain extent has been proved to 
be successful to minimise the incubation 
period and also to decrease the mortality 
during this period. 

During the incubation period, the embrjo 
feeds on the yolk which is a rich nourishing 
mixture of fats and proteins. The yolk also 
contains calcium^ phosphorus and other 
minerals which are utilised to form skeleton 
in the later embryonic life. The egg shell 
is well-developed with a fibrous structure, 
which is secreted by the glands present in 
(he oviduct of the mother. The presence of 
a thiu network of tiny blood vessels forming 
a sac around the embryo indicates that the 
egg is fertilized. As the embryonic develop¬ 
ment is carried on within the egg^ the baby 
develops an egg tooth to cut its way out of 
the egg. This egg tooth is attached to the 
premaxillary bone which is bigger and 
curved forwards. Its edges are razor sharp. 
After the snake has cut its way out of the 
egg, it sheds its skin and the egg tooth 
within 24 hr. It also feeds within 24 hr. 
The young snake is a miniature replica of 
the parents, having inherited the necessary 
reflex responses needed for survival. 

‘Orphaned’, since the parents exhibit no 
maternal care, it lies vulnerable, exposed to 
the forces of nature. Having sheltered and 
nurtured so many 'orphans’, one is bewitched 
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and compelled to Investigate and probe Into 
tbe veiled reptilian mysteries. 

ANIL KHAIRB 
NEElIM KUMAR KHAIRB 

Poona Serpentarium. 

Poona'Satara Road, 

Poona 411009. 

Rteeivedt 5 March, 1983. 

Revited: 29 August, 1983. 
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Chromosome stadies in Peperomia Polybotrya 
H.B.K.—A new record 

Peperomia polybotrya H.B.K. is an 
ornamental succulent plant with an upright 
bushy habit belonging to the family Pipera- 
ceae which includes 9 genera and about 
1300 species of which more than 600 species 
belongs to the genus Peperomia*. Many 
species of Peperomia are cultivated for 
their showy leaves and a number of species 
have been used for many years as ornamental 
plants and at present new varieties are 
being added in horticultural trade. Despite 
the very great importance in horticultural 
trade of this group, it is remarkable that 
very little attention has been so far paid to 


the ohroraosome constitution. The neglect 
of this genus cytologically may be due to the 
difficulties In identifying the species, because 
of the small flowering parts and the uniform 
morphology found both in the vegetative 
and floral parts of the genus Peperomia. 

The detailed cytological studies were 
carried out with the aid of improved teehni> 
ques* with a view to understand the chro¬ 
mosome complement, from temporary 
squash preparations of root tips of P. 
polybotrya H.B.K., which was procured 
from Bangalore and planted in the experi¬ 
mental Botanical garden of Calcutta Uni¬ 
versity The root tips were pretreated in a 
mixture of saturated solution of paradichlo- 
robenzene and 0.002 M 8-bydroxyquinol!ne 
solution (1 :1) at 0*-5*C for 3-5 minutes and 
then at H’-IS’C for 3 hours. They were 
fixed in acetic acid-ethyl alcohol mixture 
(1:2) for 1-2 hours. The usual schedule 
for acetic-orcein staining was followed. 

The detailed karyotype complement 
shows the somatic chromosome number is 
2n==22 (Fig. 1). There were clearly 3 pairs 
with secondary constrictions, of which one 
pair with satellite. The range of chromo¬ 
some length varies from 3.52 /*tol.30/x. 
The Table 1 shows the detailed karyo¬ 
type. 
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HU 


X 2700 

Figs, t ud la. Somstic metat^ase with 2n-<22 chromosomes and Idiogram 
respectively, x 2700 (approx.) 
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TABLE 1 : 0«t»IUd karyetyp* of J*. poiybotna H.i .K. at mattphM* (PIf. la) 


Chr. 

type 

Chr. No. 
pairs 

Total 
length 
in n 

Short arm 
length in 

Centromeric 
index (i) 

F% 

Nature of primary 
constriction 

Secondary 

constriction 

A 

1 

3.52 

0.93 

26.32 






1.48 

42.11 

Nearly median 

Present 


1 

2.96 

0.74 

25.00 






1.30 

43.75 

Nearly median 

Present 

B 

1 

3.33 

0.46 

13.89 
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1.30 

38.89 

Nearly madian 

Satellite 

C 

2 

2-39 

Ml 

42.86 

Nearly median 

Absent 


2 

2.22 

0.93 

41.67 

Nearly median 

Absent 

D 

2 

2.04 

0.74 

36.36 

Nearly tubmedian 

Absent 


1 

1.67 

0.65 

38.89 

Nearly median 

Absent 


1 

1.30 

0.56 

43.M 

Nearly median 

Absent 


Aa far as the chromosome Dumber reports 
are concernedt the genus Peperomia is 
highly controversial, may be due to the 
extensive vegetative means of propagation. 
In view of the fact that a large number of 
species constitute the genus Peperomia, the 
eytological data seems to be very meagre. 
The base number X>»1I tallied with obser- 


4 A. K. Sbarma and N, K. Bhatiacharvya. GenetUa. 
29.256,1959. 

5 Kew Bvlletln, to, n\,i96S. 

6 A. N. A. Fedrov (ed.), Chromoioind Nnmbera of 
Flowerlof Ptents. 1969. Acadamy of Science of the 
USSR, V. L. Komorov Botanical Inatitute, Lenin* 
and. 

7 A.Da8snptaandP.C. Datta, Cyuhgla, 41, 697. 
1976. 


vations on other numbers of the genus 
Peperomia were 11 and 12 chromosomesi 
has been recorded earlier'"’. 

The author expresses his deep indebted¬ 
ness to Prof. A. K. Sharmsi Project Coordi¬ 
nator, Centre of Advanced Study on Cell 
and Chromosome Research, Department 
of Botany, University of Calcuttai for 
guidance and encouragement and to Prof. 
(Mrs.) A. Sharma, for helpful suggestions 
and also grateful to Dr. (Mrs.) Mandira 
Sarma for the kind help. 

JOSEPH JOSB 

Centre for P. G. Study and Research, 

Department of Botany, 

St. Joseph’s College, Devagiri, 

Calicut-673008. 

Received: 17 May, 1983. 

I A. B. Rendle, The Classifications of flowering 
planta-Dicotyledons, 2,1956. (Cambridge Univer¬ 
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Storage life of okra 

In a previous communication', we pepor- 
ted that polythene cover is quite useful in 
the enchancement of the storage life of 
certain vegetables. This package system 
worked most efficiently in the case of leafy 
vegetables. The present study deals with 
the storage life of okra [Abelmoeohus 
esculenius (L.) Moench cv. Pusa Sawani]. 
Various storage conditions used were poly¬ 
thene cover (perforated and unperforated), 
spray with 0.5% KHjPO* and open condi¬ 
tion (Fruits on tray). Relative humidity 
(44-100%) and temperature (min. I6-20*C A 
max. 21-30*C) were recorded throughout the 
experiment. The changes in ascorbic acid, 
total soluble solids (T.S,S.) and free-gmino 
acids were also recorded by methods report 
ted earlier*’*. 


2 A. H. Sharma aud A. Sharma, Chromosome teuh nl- 
ques—theory and practice, 3rd ed,, 1980, (Butter, 
woitbf, London). 

3 P. M. Mathew, /. fad. Bot. Soe., 37,153,1951. 


It was observed that the shelf life (open 
condition on tray) was enhan^d from 2 days 
to 15 days, using onperforated polythene 
cover (Table I), Perforated polythene cover 
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^AILI1: StiidiM OT itolhtg* lift «f okra 


Storage 

Treatment 

Storage 

life 

(days) 


Biochemical constituents 

Pre^torage 

Post-storage 

T.S.S.% 

Ascorbic 

acid 

(mg/IOOg) 

T.S.S.% 

Ascorbic 

acid 

(mg(lOOg) 

Open conJition 

02 

2.00 

22.91 

>32.00* 

8.80 

Polythene cover 

IS 

240 

22.91 

>32.00 

12.43 

Polythene covet 






(perforated) 

07 

2.00 

22.91 

>32.00 

11.32 

0.3% KH 1 OP 4 

05 

2.00 

22.91 

>32.00 

10.34 


* T. S. S. WM r^KWded on Ema bind refractrometer model 8918 range (0*32%). >32% indicates the value 
of T. S. S. beyond (he range of the refractrometer, the vegetable has become semidry or dry. 


was also found helpful in extending storage 
life by about a week. The spray of 0.5% 
KH|FO, solution at the time of storage 
increased shelf life of the vegetable. 

As regards the changes In biochemical 
constituents during storage^ it was noticed 
that there was a regular fall in the content 
of ascorbic acid on keeping (open condition 
on tray) and the loss was somewhat less in 
polythene. The freshness of the vegetable 
was directly related to the value of T.S.S. 
It can be conveniently declared as 'Not 
acceptable* when the value of T.S.S. goes 
beyond 32%. Beyond this value, the vege* 
table loses most of its water content and 
becomes dry or semidry*. Five amino acids 
(free form) namely, Ornithine, glycine, 
methionine, Isoleucine and Leucine were 
tentatively identified. On storage little or 
no change in amino acids (qualitatively) was 
observed. The results clearly indicate that 
storage life of okra could be appreciably 
extended by the use of polythene cover. 

The authors are grateful to Shri M. C. 
Joshi, Director, ARU, Aimora for providing 
facilities for the study. 
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A histochemical technique for detection of 
cellulose in Ascidiella aspersa 

Controversy exists as regards the occu¬ 
rrence of cellulose in the test (tonic) of 
Ascidians. Histochemical investigations 
have failed to detect cellulose In the test of 
Pyura slolonifera ani Hahoynthia auranr 
But later studies*'* have shown 
its existence in the test in the form of com¬ 
plexes with proteins and polysaccharides. 
It was further revealed that the reaction of 
the test (tunic) with phosphoric acid can 
result in the break up of the hydrogen bonds 
between adjacent sugar polymers of cellulose 
strands*. That the acid mucopolysacchari¬ 
des contained in the test of PoIycUnutn 
madrasensia was removed by phosphoric 
acid treatment was also reported*. In the 
light of this, an attempt was made to iden¬ 
tify cellulose histochemically in the test of 
AsotdUUa aspersa using iodine-sulphuric 
acid test, following a pre-treatment of the 
tissue with phosphoric acid. 

The following procedure was carried out 
using ftesh Cryoout sections of the test of 
4. aspersa i (a) Treat sections with phos- 
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t>^oric acid for S mins; (b) Remove aeetioni 
sad waih with distilled water i (c) Introduce 
2 or 3 drops of 0.1% iodine solution; 
(d) Add a few drops of dilute sulphuric acid 
(2 acid : 1 water) and observe the colour 
developed. A control test was also carried 
out omitting the phosphoric acid treatment. 

A dark blue colour appears in sections 
treated with phosphoric acid in a few 
minutes which is indicative of the presence 
of cellulose, whereas control test showed no 
such colour development. From the positive 
response to iodine sulphuric acid test after 
treatment with phosphoric acid, it is inferred 
that cellulose exists in the test of 4. aspersa 
and that its sites become exposed for reac¬ 
tion only on treatment with phosphoric 
acid. 

I thank Dr. K. Ramalingam, Prof, and 
Head of the Dept, of Zoology, University 
of Madras, for provision of facilities. 
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Decolourised basic dyes—their use in the 
detection of some oi^anic compounds 

In an earlier investigation, it was found 
that an aqueous solution of basic fuchsin, 
decolourised with N H^SOt and sodium 
sulphide (Na,S.2H,0), can be used to 
detect several different organic compounds, 
such as alcohols, aldehydes, ketones carbo¬ 
xylic acids, an amide and amines (Dutt, 
unpublished). Since dyes other than basic 
fuchsin stain DNA-aldehyde molecules of 
acid hydrolysed tissue sections in Feulgen 
procedure*, it was thought that perhaps such 
dyes decolourised with sulphuric acid and 
sodium sulphide would also be suitable for 


the detection of different organic compounds. 
This assumption was found true of at least 
three dyes, such as toluidine blue O, brilliant 
cresyl blue and Meldola’s blue*. The present 
report furnishes findings as to the suitability 
of three other basic dyes for the in Vitro 
detection of some organic compounds. 

The dyes used in this investigation were 
azure A (Chroma, C. I. No. 52005) with 
primary amino group in its molecule, methy¬ 
lene green (G. T. Gurr, C. I. No. 52020) and 
crystal violet (Merck, C. I. No. 42555), both 
without primary amino group in their 
molecules. The first two dyes belong to 
thiazine, while the third one to amiuotria- 
rylmethane group. The dye-reagents were 
prepared as follow: To 100 ml of 0.2% 
aqueous solution of each of the dyes, dissol¬ 
ved in warm distilled water, were added 
5 ml of N HjSO^ and 1.0 g of sodium 
sulphide and shaken very thoroughly for a 
minute. The first two dyes became reduced 
to a pale straw colour while the last-men¬ 
tioned one to a completely colourless state. 
These were then filtered. The pHs of the 
filtrates of azure A, methylene green and 
crystal violet dye-reagents were 10.1, 9.8 
and 10.0 respectively. 

The different organic compounds tested 
to show positive or negative results are 
presented in Table 1, The colours of the 
dye-reagent-compound mixtures are also 
shown there. It is evident that azure A 
dye-reagent is most suitable for in vitro 
detection of all the organic compounds 
excepting pyridine. Methylene green and 
crystal violet dye-reagents are also suitable 

for the detection of most of the compounds 
but not all. Pyridine gives negative reaction 
with methylene green and crystal violet 
reagents also. The four ketones tested 
show positive reaction with azure A and 
methylene green dye-reagents. Two of 
these show positive reaction with crystal 
violet dye-reagent, whereas the other two 
show negative response. All the liquid 
aldehydes give positive results with azure A 
and methylene green dye-itagents but not 
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TABl ■ 1: RMctlon of thr«« bMic dyM with tom* orfsnle cemp«aiidi 


4 


Compounds 

Azure A 

Methylene green 

Crystal violet 

I. Aleohola 

(a) Methanol 

■f ve (violet ring) 

4 ve (ext. pale pink) 

4 ve (upper bipe; 
lower eoioorless) 

(b) Ethanol 

4 ve (violet upper layer) 

+ve (pale dirty pink) 

4 ve (pale violet) 

(c) n>Propanol 

4 >ve (violet ring) 

4 ve (pale yellow) 

•f ve (ext pale violet) 

(d) isO'Propanol 

+ve (deep red) 

+ve (dull pink) 

—ve 

(e) O'ButanoI 

+ve (violet ring) 

+ve (upper deep violet) 

4 ve (lower blue) 

(f) iso'Butanol 

+ve ( „ ) 

4ve ( „ ) 

-l-ve (upper vitriet) 

(g) terl-ButanoI 

4 ve ( ) 

4 ve (pale violet) 

4 ve (ext. pale violet) 

(h) n«Peotanol 

4 ’Ve (upper deep blue) 

4 ve (uppw ext. pale violet) 

+ve ( „ ) 

II. Phenols 

(a) Resorcinol 

Not possible 

Not possible 

—ve (after 20 min.) 

(b) Qttfnol 

Not possible 

Not possible 

+ve (lower at. pale 
yellow) 

in. Aldehydes 

(a) Formaldehyde 

+ve (violet) 

—ve 

+ve (pale violet) 

(b) Acetaldehyde 

4ve (milky, sky-blue) 

—ve 

4ve (ext. pale blue) 

(c) Olutaraldehyde 

4 ve (green) 

4 -ve (pale green) 

■fve (pale blue) 

(d) Paraldehyde 

4 vc (violet) 

4 ve (upper sky-blue 
lower deep blue) 

4 ve (upper pale 
violet) 

(e) Beozildehyde 

+ve (straw with green 

+ve (upper milky; 

4 ve (blue with blue 


PPt) 

green ppt.) 

PP».) 

(f) Salieylaldehyde 

4 'Ve (golden yellow 
with yellow ppt.) 

4 ve (pale yellow) 

+ve (deep yellow 
with blue PptO 

(g) P*Hydroxy 
benzaldehyde 

Not possible 

Not possible 

+ve (pale yellow 
after 30 min.) 

(h) Vanillin 

Not possible 

Not possible 

—ve 

(i) Veratraldehyde 

Not possible 

Not possible 

—ve 

(J) p-Nitrobenzai- 
dahyde 

Not possible 

Not possible 

+ve (5 min-Iower 
deep yellow) 

(k) p.Dimethylamino> 

Not possible 

Not possible 

—ve 'after 10 min.) 

benzaidebyde 

( 1 ) Cinnamaldehyde 

+ve (moss green) 

4 ve (moss green) 

+ve (upper ext. pale 


blu*; lower 
yellowiih'gieea) 

IV. Ketonet 


(a) Acetone 

4 ve (upper red layer) 

4 ve (ext. pale violet) 

— ve 

(b) Methyl ethyl ketone 

4 ve (upper violet) 

4 ve ( „ ) 

—ve 

(e) Cyclohexanone 

+ve (upper navy blue) 

4 ve (upper light brown; 
lower milky colourless) 

4ve (upper sky-blue; 
iower turbid oolonr- 
less) 

(d) Acetophenone 

4 vo (upper straw; 

4ve (upperstraw; 

4 ve (upper turbid 


. lower violet ppt.) 

lower sky-blue) 

colourless ; 
lower sky-blue) 

(e) Benzophenone 

Not possible 

Not possible 

—ve (after 20 min.) 

V. Cotboxytte adds 

(a) Formic acid 

4 ve (turbid sky-blue) 

4 ve (turbid eotourless) 

4ve (turbid, ext. 
pale blue) 

(b) Acetic acid 

4 -ve (Mue) 

4-ve( i> ) 

4 ve( „ ) 

(c) Linoleicaeid 

+ve (uppw green) 

+ve (upper deep green) 

+ve (upper pale blue: 
lower pale violet) 

(d) Oleic acid' 

+V0 ( „ ) 

4ve ( „ ) 

4 -ve (upper dirty violet) 

(e) Phenylaeeliegdd 

Not possible 

Not possible 

+ve (ext. pale violet) 

(OPhthsUoanM 

NotpoMibie 

Not possible 

4 -ve (sky^Une) 
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TABLE 1 (Contd.) 


Compounds 

Azure A 

Methylene green 

Crystal violet 

VI. Andnes 

(•) Ethyl amine 

+ve (pale violet) 

+ve (ext. pale violet) 
soon disappears 

-ve 

(b) Tributylamlne 

+ve (red) 

—ve 

—ve 

(o) Dlmethylaniline 

+ve (red) 

—ve 

■fve (upper pale pink 

(d) Pyridine. 

—ve 

—ve 

—ve 

VII. Ethers 

(a) Solvent ether 

+ve (upper red; 
lower colourless) 

+ve (upper pale violet; 
lower straw) 

—ve 

(b) Anisole 

+ve ( „ ) 

+VO ( ) 

—ve 

(c) Phenetole 

•f ve ( „ ) 

+ve (upper deep violet; 
lower straw) 

—ve 

(d) Tetrabydrofuran 

+ve (reddish-violet) 

+ve (greenish-violet; 
soon disappears) 

•fve (axt. pale yellow) 

(e) Dioxane 

+ve (ext. pale blue) 

■fve (sky-blue; 

soon disappears) 

-l-ve (pale blue) 


with crystal violet reagent. Carboxylic 
acids excepting the two solid ones give 
positive reaction with all the three reagents. 
Since both solvent ether and chloroform 
react with both azure A and methylene 
green reagents but not with crystal violet 
reagent, solid organic compounds dissolved 
In solvent ether could not be tested with the 
former two reagents. Both azure A and 
methylene green dye-reagents react with 
tap or distilled water producing violet colou¬ 
ration while crystal violet reagent show no 
reaction. With the addition of cone. NaOH; 
all the three dye-reagents react by produc¬ 
ing colours without effervescence. Addition 
of cone. HCl to azure A and methylene 
green dye-reagents produces cloudy appear- 
ence while addition of this acid to crystal 
violet reagent shows lack of response. From 
all these observations, it is logical to con¬ 
clude that colour formation of organic com¬ 
pounds with these dye-reagents is primarily 
due to chemical reaction and a change in the 
hydrogen ion concentration can only be an 
additional factor. 

It is necessary to point out here that 
none of the three dye-reagents can be 
confused with Schiff’s reagent, because the 
latter reagent turns out to be purple on 
being heated or when irradiated wjth short 
waveUV rays*, whereas the present dye- 


reagents do not exhibit any such phenomena. 
Dye-reagent prepared with basic fuchsin 
also exhibit these phenomena. Under the 
circumstances, the present author feels that 
all these dye-reagents can be considered as 
entirely new and that these can be used as 
routine laboratory reagents for in vitro 
detection of several organic compounds. 

The author wishes to record his deep 
sense of appreciation to his son, Dr. Sudeep 
K. Dutt, Department of Chemistry, Rajdhani 
College, New Delhi, for taking keen interest 
in the work, for going through the manus¬ 
cript and oltering valuable suggestions. 
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On Antl-H Reactivity of the Saliva «iid 
Red Blood Cells 

It is well-known that persons witli O 
blood group are detected as seeretors and 
non-secretors according to whether their 
saliva contain H. Seeretors of A, B and AB 
groups also have H in their saUvn*. It 


H 
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•Mint that by uiiag Anti^H reagent (C7/ax 
turopius extract) lecretor and non-eecretor 
itatni of the perione with regard to H enbi- 
tance from their ealiva can be detected by 
utilizing the inhibition teat. 

There are two distinct formi of group- 
specific substance, one water>soluble glyco¬ 
protein which is present in most body 
fluids and the other alcohol-soluble gtyco- 
lipid present in red cells and almost all 
other tissues, but absent from the 
secretions^. It is, however, yet to be 
thoroughly known whether the alcohol-solu¬ 
ble glycoliptd type of group specific subs¬ 
tance reacts in similar way with the Anti>H 
as it reacts in the case of water-soluble gly¬ 
coprotein type of group specific substance. 
With the above-mentioned idea in view, an 
attempt has been made to examine the rela¬ 
tionship between the reactivity of the Anti- 
H reagent to salivary secretion and red 
blood cells. 

The material for the present study was 
collected from 102 (male—43, female—59) 
individuals of Bengalee Hindu population 
of difierent caste groups. Saliva and blood 
from the persons were collected in the 
Genetics Laboratory, Ramakrishna Mission 
Seva Pratisthan, Calcutta. The collection 
of blood was done*, while ABO groupings 
were done*, in the same Genetics Labora¬ 


tory. The collection and preparation of 
saliva for inhibition test using Anti-H 
reagent was done*. Secretor status from 
saliva was determined following standard 
slide method and H status from blood was 
done directly from red* blood cells using 
Anti H reagent. 

Statistical test does not reveal hetero¬ 
geneity in distribution of ABO blood groups 
in the two sexes and hence the samples of 
both the sexes have been combined for 
further analysis. 

The data was arranged and calculated to 
examine differential distribution of H*group 
specific substance in the different blood 
groups in Table 1. The differential distribu¬ 
tion was seen to be statistically significant 
in case of RBC {X,a 17.32* P<0.05), while 
it was not so in case of saliva (X*«-3.55, 
P>0.05). 

The estimation of the gene frequency for 
the secretor and non-secretor factors was 
determined by using the square root formula. 
Frequency of the secretor gene (Se) is 
slightly higher among male (0.7844) than 
female (0.6SS6) in case of RBC, while the 
reverse result is seen in case of saliva 
(male-=0.4717 and female—0,5488). 

The present investigation indicates the 
existence of different genetic mechanism for 
the water-soluble and alcohol-soluble group 


TABLE 1: AnSl-H reactivity of the RBC and Saliva according to AB3 blood groups 


Blood Group 


Anti-H positive 

Anii-H negative 

Total 


RISC 

Saliva 

RBC 

Saliva 

RBC 

Saliva 

0 

N 

25 

22 


3 

25 

25 


% 

100.00 

88.00 


12.00 

100.00 

100.00 

A 

N 

38 

22 

5 

11 

33 

33 


% 

64.85 

65.67 

15.15 

33.33 

100.00 

100.00 

B 

N 

37 

29 

1 

9 

38 

38 


% 

97.37 

76.32 

X63 

23.68 

100.00 

100.00 

AB 

N 

3 

5 

3 

1 

6 

6 


% 

50.00 

83.33 

50.00 

16.67 

100.00 

100.00 

Total 

N 

93 

78 

9 

24 

102 

103 


% 

91.18 

76.47 

8.83 

23.33 

100.00 

100.80' 


X» -17.32 (3 d. f.); P <0.05 (In case of RBC) 
Xt ■ *.SS (3 d. f.);. P> 0.05 On case of saliva). 


VOIi so, ^0. 3 H 



•peoiflc fubitancei. Further work with 
additlooal date and methodology^ however, 
are neoeMary to know the fact more clearly. 

The author is thankful to Dr. A. R. 
Banerjee for guidace and Dr. A. B. Das- 
Chaudburi who helped in preparing the 
minuicript. The help offered by staff mem¬ 
bers of the Genetics Laboratory and 
authorities of Ramakrishna Mission Seva 
Pratisthan, Calcutta is thankfully 
acknowledge. 
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Study of relative consequences of water 
and salt stresses in pearlmillet 
Salt stress, unlike water stress, enforces 
not only osmotic, but also ionic effects on 
plants. It has been suggested* that in 
agronomic species salt tolerance is usually 
associated with ion-exclusion from the tissue, 
inplylng.that salt-tolerant varieties may be 
susceptible to water deficits. Ion effects 
dominate, in contrast, in salt-sensitive varie¬ 
ties. Although supporting evidence, in this 
respect, are available for a number of 
crops*-* of agricultural importance, hardly 
any information on the cultivars of pearlmi¬ 


llet, a crop adapted to dry regtone, exiatf to 

show its relative tolerance to salt and water 
stresses. 

In order to gain information on this 
subject, pearlmillet {Pennisttum typhoidet) 
cultivars, BJ 104 (a hybrid) and Babapurl 
(communicated to be salt-tolerant by Dr. 
M. B. L. Saxena of the Coordinated Millet 
Improvement Scheme) were grown in plastic- 
lined pots under sand (8 kg acid-washed river 
sand) culture condition with Hoagland 
nutrient solution and 20 day-old plants were 
irrigated once (1 lit/pot) either with polye¬ 
thylene glycol (PEG)-6000 or NaCl, each at 
— 10 bars (1.01 MPa) iso-osmotic concentra¬ 
tion. The control plants were irrigated with 
tap water. A randomised block design was 
adopted where 10 pots, each with three 
plants, served as replicates in each of the six 
treatments. Leaf-RNA was estimated acc¬ 
ording to the method of Nieman and Poul- 
sen', while the remaining enzymes and 
metabolites were analysed adopting methods 
reported earlier*’*. 

The analysis of varience of the data on 
plant performance indicated significant 
effects due to stress treatments but not due 
to variety or their interaction. Therefore, 
marginal means of stress treatments have 
only been presented in Table 1 which indi¬ 
cates that both PEG and NaCl had adverse 
inflnences on the performance. But the 
detrimental effects caused by NaCl were 
significantly more, as compared to PEG, in 
case of growth in height and 1000-grain 
weight while these were not large enough to 
be significant for the shoot dry weight and 
grain weight per plant. 


table I: InfluMces of Iso-osmotlc PEG aad NaCi on plant psrformanco 


Traatment 


Plant height Shoot dry Grain wt. llOO.grain wt. 

wt. (gpiant-l) (gplaat**) (gplant-i) 


Control 

92.1 

9.2 

PBG 

89.6 

7.1 

NaCl 

L.S.D. 

76.4 

5.7 

5% 

9.S 

1.9 

1 % 

19.1 

2.6 


4.04 

*4.59 

2.76 

9.83 

2.90 

5.29 

1.04 

0.19 

M2 

0.24 
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Study of certain leaf enzymes and meta- 
bolitesi at 30, 45 and 60 days from sowing 
also suggested that NaCl brought about 
larger metabolic derangements in both the 
cultivars as compared to PEG. The data 
obtained on the 45th day of sowing have 
only been reflected in Table 2 for the pur¬ 
pose of brevity and to show the trend of 


generally suffers more from salt (NaCl) 
rather than water stress, under a comparable 
osmotic condition. 

Thanks arc due to the Director for pro¬ 
viding facilities and Dr, M. B. L. Saxena 
for providing the seeds of var. Babaputl. 
Technical support provided by Mr. R. D. 
Bharadwaj is duly acknowledged. 


TABLE 2: InfluencM of l•o.o•motIe NaCl and PEG on eartain laaf anaymM and matabolltasof 
cv. B1 IBS and Babapurl on 4Sth day of sowing _________________ 


Bj J 04 Babapurl 


Observation 

Control 

PEG 

NaQ 

Control 

pro 

NaCl 

Chlorophyll 

3.56 

3.22 

3.26 

3.68 

2.48 

2.46 

(mgg-s d. wt.) 

Soluble protein 

164,3 

102.3 

86.4 

138.0 

130.9 

90.5 

(mgg-‘ d. wt.) 

RNA 

11.75 

16.15 

19.25 

18.30 

21.10 

23.70 

(mg g- • d. wt.) 

Nitrate reductase 

103.6 

61.1 

91.6 

84.6 

70.7 

63.6 

(ug NOs g-> d. wt. h“‘) 
Peroxidase 

0.48 

1.07 

0.92 

0.34 

0.55 

1.02 

(mg g-1 d. wi.) 

Alkaline 

39.1 

32.9 

26.6 

29,4 

28.8 

18.6 


pyrophosphatase 
(mg Pi g“> d. wt.h-i) 


results. It may be found that the decline 
in chlorophyll content, under water and salt 
stresses were small and comparable, but in 
both the cultivars, NaCl-mediatcd reduction 
in the level of soluble protein and increase 
in RNA level was more as compared to those 
induced by PEG. This trend of increase 
of RNA under salt stress was comparable to 
that observed in Phastolus velgaru^ and 
could be due to an increase in activity of 
DNA-dependent RNA polymerase enzyme. 
Salt-induced decline in the pyrophosphatase 
activity was more in both the cultivars, but 
for nitrate reductase this was true only in 
case of cv. Babapurl, Similarly^ increase in 
peroxidase activity due to NaCl was more in 
this cultivar^ as compared to PEG but in cv. 
BJ 104 both the stresses had comparable 
increases in activity. 

Taking all the facts into consideration 
the cultivar differences do not acquire any 
significance,, while it seems that this crop 
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Rbbosphere mlcroflora of commonly growing 

weeds in indostrlal areas of Bordwan, 
West Bengal 

Ecophysiological studies on weeds have 
been done largely on species inhabiting 
western; northern and central parts of India. 
However, there is little mention of plants 
from the eastern counterpart to which West 
Bengal belongs. As the soil and climatic 
conditions vary in different parts of the 
State, they provide interesting material and 
ample scope for valuable investigations on 
ecophysiological aspects of herbaceous weeds. 
The coal-steel-fcrtiliser complex of Burdwan, 
embracing Asansol, Durgapur; Jambad and 
Raniganj, harbours a distinct type of rainy- 
season therophytes— Vassta sophera L,, C. 
tora L.) Desmodiutn tnflorum DC., Bvol- 
vidus niimmutarius (L.) L.; Malachra capi- 
tata L.| Sida acuta Burm., Trianihema 
Portulacastrum L. and TribuJus terrestris 
L.—not evident elsewhere in West Bengal 


or in other States. Although responsible 
leaders in weedology have called for ecolo¬ 
gical approaches to weed work^***, the 
mlcroflora associated with the rhizosphere 
of Indian weeds has not been probed. 
Hence, the present account is an attempt 
to unravel the mystery of the fungal and 
bacterial organisms encountered in the 
underground portion of such weeds. , 
Fungal and bacterial composition of the 
rhizosphere of the eight weeds were studied 
by germinating 20 seeds of each species 
wrapped in double layers of fine muslin 
cloth and placed 6 cm below the soil surface 
for 7 days. The soil from different zones 
of rhizosphere of each species was adminis¬ 
tered in 1 and 10 ppm dilutions in sterile 
Petri-dishes (10 cm diam), containing Cza- 
pek’s Dox media for fungal and nutrient agar 
and gelatine media for bacterial studies. 
The fungi were identified and the structure 
of the bacteria noted after gram-staining. 


table I : Bacterial composition of rhizosphere of weeds under study 


Species 

Dilution 

(ppm) 

Structure of microbial associates 

Regions 

Cassia sophera 

lOA 

Cocci with pointed ends 

1,11,1V 


ICO 

Some bacilli, size 0.04 /* 

I. IV 


lA 

Very small cocci clumped together 

11 .Ill 

Cassia tora 

lOA 

All cocci, some diplococci also 

11 .Ill 


too 

All bacilli 

I, If. IV 


lA 

Very small cocci & bacilli mixed 

I. IV 

Desmodium iriflorum 

lOA 

Big cocci 

i.n.m 


10G 

Small cocci, a few bacilli 

i,u.iv 


lA 

Big bacilli 

II. Ill, IV 

Bmivulus nummularlus 

lOA 

Cocci, tendency of coma 

III, IV 


lOO 

Bacilli & cocci mixed 

1 ,11,1112 


lA 

Cross rods A cocci together* 

I.H.IV 

Malaehra eapitata 

lOA 

Cocci clumped together* 

I. IV 


lOG 

Cocci scattered* 

II 


lA 

Both cocci A bacilli 

n.in.iv 

SIda acuta 

lOA 

Cocci with a few bacilli* 

1 ,11. in. IV 


lOG 

Big double cocci* 

II, IV 


lA 

Cocci A badlli mixed 

1.01 

TrUudhema portulacastrum 

lOA 

Distinct bacilli, aenttered, big 

1,0.01 


lA 

Bacilli clumped, small* 

I, nnv 

Trlbulus tcrresirls 

lOA 

Small cocci, a few bacilli 

n.iv 


lOO 

Small bacilli 

i,ra,iv 


lA 

Big bacilli A small cocci* 

II.Ill 

ArntQtoma in agar medium; 

I-.RanlgaoJ ; !!■ Asansol ; 

*Graffl-nagative, 

O m Grown la gelatine medium 

llleijambad; IVoDnrgapnr 

but rest gniin-poiitfvi 
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^he rhizosphere of tbe various weeds 
abounds in microflora. The bacterial popu¬ 
lation commonly occurs in Ranlganj, Asansol 
and Durgapur (Table 1). But the fungal 
population prevails less In Asansol and 
Durgapur and more in Jambad (Table 2). 
The mostpoliuted Durgapur area contains 


TAILi 2: Fungal conposltlon of tfia rhizospharo 
of wood* undor study 


Species 

Fungal associates 

Regions 

Cassia sophera 

Corynespora cassieola 

II. Ill ft IV 


Perleonla byssoldes 

I ft III 

Cassia tora 

Aeeidium eassiae 

I, m ft IV 


Cereospora sp. 
Choanephora inegf^ 

ni&iv 


bltarum 

I ft III 


Oldlum sp. 

11 ft IV 

Desmodltm 

Sarclaella cassias 

1 .11 ft HI 

trlftorum 

Parodletla perlsporoldes 

I&III 

Erotvttlus 



nummularlus 

Matachra 

Albugo evolvull 

1,11 ft IV 

copltata 

Nil 


Slda acuta 

Trianthema 

Coleosporlum sldae 

iiftni 

portulaeastrum Nil 

Tribulus 


terrestrls 

Nil 
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pherei Castia tora harbours the maximum 
number of fungi. This is followed by C. 
sophera which is afflicted with two different 
fungi. Deamodium triAoruntt Evtdvulus 
nummularius and Sida aouta are each 
affected by a single fungus. Interestingly, 
the rhizosphere of no two seeds are suscep¬ 
tible to the same fungal organism. But 
Malaohra capitata, Trianthema pottula- 
castrum and Tribulus terreattis do not seem 
to tolerate any fungi in their rhizosphere in 
contrast to the bacterial flora dwelling 
there. 
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laRaniganj; 1I*<> Asansol 

Ill->jambad; IV ■> Durgapur 

less fungi and more bacteria •, this may be 
ascribed to nitrogenous wastes arising from 
the local Industries flourishing there. The 
rhizosphere of leguminous weeds are invari¬ 
ably associated with gram-positive bacterial 
but non-leguminotts weeds are accompanied 
by both gram-positive and gram-negative 
bacteria. In this connection, it may be 
worth mentioning that cocci are the domi¬ 
nating bacteria in Asansol and bacilli in 
Ranlganj; the former region is a compo¬ 
nent of the industrial sector and the latter 
of the colliery. 

Whereas the identity of the bacterial 
flora was: not establisbedi this has been 
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Allelopathic effects of Chenopodium tnurah 
—an aspect of weed control for 
non-associated species 

Chenopodium murole L., a noxious weed, 
is a source of irritation to the cultivators in 
the plains of West Bengal during the post¬ 
monsoon season*. It also contains toxie 
substances, some of which can persist in 
soils long enough to carry an allelopathic 
infloence*. In terms of allelopathy, Rice* 
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listed that many weeds produce toxini that 
are iohibitory not only to crop plants but 
also to other weeds and often to themselves. 
When winter crops* like mustard and wheat 
were treated to foliar spray and soil'dressing 
of the extract of three weeds—^maronthus 
spinosus L., Chrysopogon aoiculatus (Retz ) 
Trin. and Eupatorium odoratum L. —^both 
vegetative and reproductive phases of rece¬ 
ptor plants were seriously affected; here 
sprayed extracts were more effective than 
the soil-applied extracts. Datta and Obosh* 
investigated the effect of pre-sowing treat¬ 
ment of leaf- and inflorescence-extracts on 
mustard, observing greater phyto-toxicity 
with 112.5 concentration of the leaf- 
extract. Such being the situation, it was 
thought desirable to find out whether inhibi¬ 
tors generated by one weed {Chenopodium 
murale) could be tried in the form of a foliar 
spray against other weeds— Abutilon indicum 
(L.) Sw.» Cassia sophera L. var. Purpurea 
Bak., C. tora L., Crotalaiia pallida var. 
pallida Ait and Tephrosia hamiltonii J. R. 
Drumm.—with which the donor species is 
not associated under natural conditions 
and hence could serve as a model for weed 
control. 

Seeds of target weeds were scarified in 
cone. H,S 04 for 20 min (except Abutilon 
indicum which was of 2-hr duration), washed 
thoroughly with distilled water and sown in 
30-cm pots containing loamy soil fertilised 
with cowdung manure. When sufiicient 
number of seedlings emerged, they were 
thinned down to 10 per pot. Aerial spray 
of Chenopodium extracts were started 45 
days after sowing and followed on alternate 
days (with a total of 10 applications per 
treatment). There were four pots per treat¬ 
ment. Adequate controls, which received 
no Chenopodium extracts, were maintained 
throughout the experimental period. Before 
application, 40 gm of fresh Chenopodium 
leaves were crushed in a Bajaj mixture with 
glass-distilled water and the extract filtered; 
the filtrate was brought to HO ml with the 
addition of water and constituted the stock 


inhibitor solution (1! 2.5) from which othet 
concentrations were obtained by way of 
dilution. The above ground portion of test 
weeds was subjected to aerial spray by 
means of mouth sprayer^ with 25 ml of the 
leaf-extract per application. All plants were 
watered as and when necessary and allowed 
to grow into maturity. Then were harvested 
and various growth parameters recorded. 

Chlorosis was evident in all weeds after 
spraying with 1: 2.5 concentration of Cher.o- 
podium leaf-extract, being more in Cassia 
tora and Tephroala hamiltonii than in other 
receptor species. With such a spray, there 
was complete defoliation in C. tora and not 
in other weeds. Plant height was inhibited 
in C. tora and T. hamiltonii by the maximum 
concentration of the extract, but was stimu¬ 
lated in Abutilon indicum and C. sophera 
var. purpurea by higher concentrations 
(1 1 2.5 & 1: 5) and C. tora and Crotalaria 
Pallida VAX. pallida by 1: 10 concentration 
(Table 1). Branches failed to form in Abuti¬ 
lon plants at all concentration and Cassia 
plants at 1 : 2.5 extract. In other weeds, 
there was a progressive decline in branching 
with increasing amount of the extract. 
While fruit output was reduced in Cassia 
plants at all concentrations, it was generally 
at 1: 2.5 concentration which also caused a 
lowering of the fruit length in all weeds. A 
significant fall in seed output of various 
weeds was registered at higher concentra¬ 
tions of the extract, but 100-seed weight 
decreased only at 1 ; 2.5 concentration for 
all weeds except Abutilon. Dry weight in 
C. torut Crotalaria pallida var. Pallida and 
Tephrosla hamiltonii plants was reduced 
by higher concentrations of the extract, 
whereas there was a reduction for Cassia 
sophera var. purpurea with 1: 2.5 extract 
and no reduction at all for Abutiloh plants 
with any concentration. 

Though plant height seemed to be least 
retarded by the foliar spray of Chenopodium^ 
branching and fruit output happened to be 
uniformly curtailed in all weeds. As regards 
other traits, the non-legume Abutikm 


too 
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indicum could withstand the phytotoxic 
action of Chenopodium better than the 
legumes. Among the leguminous weeds* 
Cassia tora was maximally inhibited in every 
aspect of phenology and this was followed 
by Crolalaria pallida var. pallida. Thus, 
1 t 2.5 leaf-extracts of Chtnopodium mwah 
acted as a deterrent to certain phases of 
plant growth of these two weeds involving 
the production of dry weight, branches as 
well as fruits/seeds and could be applied to 
suppress such weeds in the natural habitat. 
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Analysb of yield loss due to bacterial 
blight of rice 

Bacterial blight of rice caused by Xan- 
thimonascampsatrls py, oryzaa (Ishiyama) 
Dye, occurs almost in all rice-growing areas 
of the country. The grain loss is highly 
variable depending on the level of severityi 
Precise estimate of yield loss due to bacte¬ 
rial blight is not available in India*. Pre¬ 
vious reports are also inconsistent* For 
example, 22.7% damage is known to occur 
in Maharashtra*, while in Andhra Pradesh 
it varies from 6-60%*»». Therefore, it is 
important to identify the major compo- 
nent(s) that are primarily affected due to the 
disease and consequently contributing largely 


to the yield loii«. This will help to develop 
an appropriate method for breeding rice for 
bacterial blight resistance. Accordingly, 
pathogenicity tests of a virulent isolate of 
X. campestris pv. oiyzae was carried out on 
two susceptible (cvs. IR-8 & Jaya) and two 
resistant, (cvs. BJ 1 & lET 4141) rice culti- 
vars; at maximum tillering, booting and 
flowering stages, following the standard 
clip-inoculation technique*. For this, the 
rices were grown in kharif seasons of 1981 
and 1982 at University experimental farms. 
Nitrogen level of 40 kg/ba in the form of 
urea was applied in two doses, viz. after 
transplantation and before flowering. Soil 
pH during the growing season ranged 
between 7.6 to 8.0. Determinations of 
specific density and seed volume were done 
by displacement method*, using light para- 
fiSn oil and 100-200 seeds per sample. 

All the yield components were affected 
adversely to varying degrees at different 
growth stages of infected plants (Table 1). 
But maximum effect was observed on grain 
filling. Significant reduction in grain filling 
led to high degree of seed sterility (i.e. pro¬ 
duction of 'chaffy grains*). The total grain 
number per panicle, however, was not affec¬ 
ted significantly, especially, when infection 
occurred at later growth stages. Highest 
loss in yield and its components was 
observed at maximum tillering (54-57%), 
followed by booting (30-48%) and flowering 
(29-38%) stages. The basic pattern of quan¬ 
titative reduction in yield and yield compo¬ 
nents was found to be similar for both, 
resistant and susceptible cultivars. But the 
yield loss due to reduction in productive 
tiller number was extremely high for susce¬ 
ptible cultivars. The loss in specific density 
of grains indicated significant reduction in 
percentage of grain filling except for the 
resistant cultivars which were infected at 
the flowering stage (Table 1). The decrease 
in specific density was due to reduction 
both in grain weight and grain volume, the 
reduction in grain weight being high. 

Bacterial blight is a vascular wilt disease 
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1: Effect of IwctarlalbIlfhtliicidMM on yUld and ylatd eempeiicats of four rtc* 
cultlvan at dlffaraac growth stages 

(Mean value of 40 observations) 


Component 

Cultivai 

Healthy 

Disease affected itage 




(control) 

Maximum 

tillering 

Booting 

i^lowering 

Grain yield 
per plant 

(s) 

IRS 

Jaya 

BJI 

IET.4H1 

23.7±0.82 

35.2±1.06 

33.0±I.14 

3r.9±0.98 

10.9*1.18 

15.2*1.85 

30,5*1.72 

30.5*1.10 

16.6*1.05 

18.1*0.96 

31.3a *1.10 
32.6I>*1 08 

16.8*0.89 
21.8*0.97 
31.9a ±1.04 
32.7b *0.96 

Number of 
productive 
tillers per 
plant 

IRS 

Jaya 

BJI 

IBT.4I41 

9.S±0.2I 

8.7±0.19 

13.4* *0.27 
10.6«» *0.25 

5.1*0.31 
5.6*0.46 
12.6*0.37 
lO.ia *0.29 

7.4*0.27 

7.3*0,29 

13.7« ±0.21 
10 .2<l *0.28 

8.4*0.23 
7.9*0.30 
13.1c *0.25 
10.86 *0.29 

Grains per 
panicle 

IRS 

lays 

BJI 

IBT.4141 

191.6*2.68 

283 31 ±3.82 
n».4fl ±2,46 
182.76 43.49 

183.8*3.16 
266.3*2.80 
176.80 + 2.72 
178.4b ±3.10 

188.t« *4.21 
278.1*3.64 
178.7* ±2.50 
179.5b *3.21 

190.6* *3.10 
284.3 f ±3.06 
176.8**2.10 
I84.8b *3.12 

a 

Chaffy grains 
per panicle 
(%) 

IRS 

Jaya ’ 

BJI 

IET.4141 

4.8*0.42 

3.940.26 

4.7 ±0.32 
40*0.61 

20.9*0.11 

20,6*0.19 

13,2*0.25 

11.7*0.27 

15.7*0.29 

14.3*0.21 

7.0*0.28 

6.7'*0.23 

15 8*0.34 
11.1*0.48 
6.7*0.42 
6.61*0.36 

^Specific 
density of 
grains 

IRS 

Jaya 

BJI 

IET.4141 

1 .20*0,01 

1 .21*0.01 

1.231*0.01 

1.23*0.01 

1 .01*0.01 

1.07*0.01 

1 .20*0.01 

1.16*0.01 

1.06*0.01 

1 .12*0.01 

1 .21*0.01 

1.81*0.01 

1 .12*0.01 

1.13*0.01 

1.231*0.01 

1 .02*0.01 


eMean value of S observations. ± represents standard error values. Vean Values followed by seme alphabet 
do not differ at 5 P level of significance as determined from Duncan’s multiple range tost. 


and pathogen interferes with the trangport 
of photosynthatea and nutrients. When the 
plants are blighted, two events follow, 
namely, a redaction in active pbotosynthetic 
area and the interference of vascular trans¬ 
port! resulting in impaired grain filling 
process. ThuSi the yield loss by bactrial 
blight is due to reduction in photosynthesis 
and impairment of transport of photosyn- 
thates from source to sink. *Fertile grain 
number* is the major grain yield component 
which is reduced drastically after bacterial 
blight infection. Therefore^ breeding for 
increased fertile grain number rather than 
for heavy grain'weight has to be considered 
for breeding bacterial blight resistant rice 
eultivars. This appears to be possible as the 


yield component ‘fertile grain number’ has 
high genetic co-efficient of variation, her!- 
tability and genetic advance*. 
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FIFTY YEARS OF NATIONAL INSTITUTE OF INDIA (INSA) 


”T"HE desirability of starting an All India 
Academy of Science, which will be 
regarded as the representative organisation 
of the Indian scientists was put forward by 
Prof. M. N. Saha in his address as the Presi¬ 
dent of the 2(st session of the Indian Science 
Congress Association meeting held in 
Bombay in January 1934. After due delibe- 
rations, the Joint Committee of the Indian 
Science Congress Association unanimously 
accepted the proposal for the formation of a 
national scientific society. The joint commi¬ 
ttee formed an Academy Committee, which 
was requested to submit a detailed report 
for consideration at the next session of the 
Indian Science Congress Association. The 
Committee submitted its report in January 
193S incorporating the following : 

(i) The aims and objects of the Academy; 
(ii) its draft constitution ; 

.(iii) names of 125 Foundation Fellows 
selected by a special Committee of specia¬ 
lists ; and 

(iv) name of 25 scientists as members 
of the provisional council of the Academy. 

The report of the Academic Committee 
was placed by Dr. L. L. Fermor, President 
of the 22nd session of the Indian Science 
Congress Association before a special meet¬ 
ing of the Joint Committee on January 3, 
1935. The recommendations of the Academy 
Committee were accepted by a unanimous 
resolution by the Indian Science Congress 
Association and the foundation of the 
National Institute of Sciences of India at an 
all-India body of scientiita was tbus laid. 


An inaugural meeting of NISI was held on 
January 7, 1936 under the Chairmanship of 
Dr. J. H. Hutton, president of the 23rd 
session of the Indian Science Congress 
Association in Calcuttaj and the inaugural 
Address was delivered by the first president 
of the NISI by Dr. L. L. Fermor. 

The Institute started functioning with its 
Headquarters at the Asiatic Society of 
Bengal, 1, Park Street, Calcutta from that 
day with Professors M. N. Saha and S. P. 
Agharkar as Secretaries. It was named 
National Institute of Science of India on the 
French model after L’ Institute of which 
academies were branches. 

The issue of the Government recognizing 
NISI as the representative body of the scien¬ 
tists was taken up after ten years of its 
foundation. After due deliberations and 
discussions, it decided to recognize the 
National Institute as the premier scientific 
body of Science in India in October 1945. 
The Headquarters of the National Institute 
were moved to Delhi in May 1946 and the 
Government Commenced providing increa¬ 
sed grants to the Institute to meet expenses 
on travel, publications, research fellowships 
and for allocating grants-in-aid to other 
societies for bringing out their publirations. 
A capital grant for the Headquarter building 
was also sanctioned in 1948 by the Indian 
Government. 

the foundation stone of the building was 
laid by Pandit Jawaharlal Nehru, the then 
Prime Minister of India on April 19, 1948. 
On completion of the building in 1951, the 







National Institute of Sciences of India 
moved to its present premises on Bahadur 
Shah Zafar Marg, New Delhi. The National 
Institute of Sciences of India was designated 
as the adhering organization in India to the 
International Council of Scientific Union 
(ICSU) on behalf of the Government of 
India in January 1968. 

The name of the National Institute of 
Sciences in India was changed to the Indian 
National Science Academy, (INSA) in 
February 1970. 

The Academy consists of Fellows and 
Foreign fellows. The scientists are elected 
to the Fellowship of the Academy on the 
basis of their eminence in and contribution 
to Science and Technology. In recent years, 
the number of Fellows elected each year has 
been limited to a maximum of 30^ till such 
time the total number reaches 700. The 
number of Foreign fellows elected each year 
is limited to the maximum of 8 and the 
ceiling on the total number of Foreign 
Fellowship is 100. At present (January 
1984) there are 516 Fellows and 88 Foreign 
Fellows on the Academy’s role. 

The objectives of the Academy are the 
following: 

(a) To promote the development of 
natural knowledge in India including its 
practical application to problems of national 
welfare ; to effect Co*ordination between 
Scientific academies^ societies, institutions 
and Government scientific departments and 
services. 

(b) To act as a body of scientists of 
eminence for the promotion and safe-guard> 
ing of the interests of scientists in India and 
to represent internationally the scientific 
work of India. 

(c) To act through properly constituted 
National Committees in which other learned 
academies and societies wilt be associated 
as the National Research Council of India 
for undertaking such scientific work of 
national and international importance as the 
council may be called upon to perform by 
the public and by the Government. 


(d) To publish such proceedings, jour¬ 
nals, memoirs and other publications as tbey 
may be found desirable. 

(e) To promote and maintain liasion 
between Science & Letters. 

(f) To do and perform all other acts, 
matters and things that may assist ini con¬ 
duce to, or be necessary for the fulfilment 
of the above-mentioned aims and objects of 
the Academy. 

Since 1950, the Academy has been con¬ 
ferring medals and awards to eminent scien¬ 
tists in various disciplines. During the past 
33 yearsi 85 lectures have been delivered. 
The Academy has brought out, on the 
occasion of its Golden jubilee, a compen¬ 
dium of these lectures. Since 1974, the 
Academy also instituted a scheme of Science 
Academy Medal to young scientists (below 
32 years of age), with a view to honouring, 
talented young scientists for their notable 
contributions in specialised branches of 
Science & Technology. 

To encourage participation of a large 
number of young scientists below the age of 
35 years, the Academyi in collaboration with 
ICSU body—the Committee on Science & 
Technology in Developing Countries 
(COSTED)—has launched a programme of 
providing travel support to young scientists 
under INSA-COSTED Travel fellowship 
grants. 

The number of scientists deputed for 
participation in international conferences 
abroad during last year was more than 250. 

The Inter-Academy Exchange progra¬ 
mme has progressed considerably since its 
inception in 1971. Presently the Academy 
has exchange of scientific programme with 
the Royal Society, London ; the U. S. S. R. 
Academy of Sciences; the Japan Society for 
the promotion of Science, Tokyo; the Hun¬ 
garian Academy of Sciencesi Budapest; the 
French Academy of Sciences, PariSj the 
Polish Academy of Sciences, Warsaw and 
the National Academy of Sciences and 
Technologyi Phillipines. Since 1982| exch¬ 
ange of visits of Scientists has been taking 
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place regularly with the Chinese Academy 
of Sciences^ Beijing. Visits of Scientists are 
also taking place with other neighbouring 
countries like Sr! Lanka, Bangladesh, Nepal, 
Thailand, Singapore, Malayasia, Pakistan 
etc. 

The Academy through its Fellowships 
attempts to inculcate and foster scientific 
temper in dilfercnt walks of life in the 


country. The INSA tends to uphold the 
basic level of Science—search for truth and 
alleviation of human suffering. 

The inauguration of the Oolden jubilee 
year celebrations of the Academy was made 
by Shrimati Indira Gandhi, Prime Minister 
of India at Vigyan Bhawan, New Delhi on 
January 16, 1984. P 

S. D. ChatUrjti 


RESEARCH AND DEVELOPMENT IN INDIA 

C. C. HARTHA* 


A FTER India attained independence in 
1947, a considerable attention has been 
given to the development of scientific and 
technological capabilities of the nation, 
simulatncously with the industrialisation of 
the country. For this purpose a large num¬ 
ber of research and development organisa¬ 
tions were established in the country to work 
in areas of national interest. As a result, 
India today possesses a vast network of 
scientific and technical institutions of world 
standard and a large industrial sector pro¬ 
ducing practically every item required for 
the nation. Having established a large 
number of national laboratories and having 
built up a strong R & D infrastructure in 
science, technology and industry, modern 
India enjoys probably the tenth position 
amongst the industrialised countries in the 
worldi und is a leading nation among the 
developing countries. Yet, inspite of various 
Five Year Plans implemented by government 
for the eradication of poverty and develop¬ 
ment of self-reliance, it is indeed unfortunate 
that the benefits of modern technology have 
not percolated down to the towns and 
villages to enrich the quality of life of the 
rural population. 

India is basically an agricultural country 
with about 80% of the people living in the 
villages. An overall progress of the country 


will not be possible unless and until the 
weaker section of the population living in 
far remote villages and backward areas are 
also able to reap the benefits of scientific and 
technological progress. 

For a developing country like India in 
order to become economically self-reliant, it 
is essential to establish a sound technological 
base, which is possible through rapid 
development of industries and building up 
of a strong R & D infrastructure to sustain 
them. For effective coupling of these two 
sectors, however, the via media of techno¬ 
logy transfer operations become equally 
important. The creativeness of industries is 
judged by the way they can implement 
R & D results, through the purposeful pro¬ 
cess of technology transfer, into commodities 
that go to enrich the human society. 

The R & D base in India is vast and 
covers every sphere of science and techno¬ 
logy. Research in India is carried out 
primarily at National, state, public and pri¬ 
vate industries, universities and higher tech¬ 
nological institutions. At the national level, 
the bulk of research is carried out by CSIR, 
a well-knit, coordinated, action oriented net¬ 
work comprising about 38 research laborato¬ 
ries spread throughout the country, covering 
the whole gamut of research and develop- 

*Sar8bhal Rnesreh C«tre, Buoda. 
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meat activity. CSTR’s expertise and expe¬ 
rience is embodied in about 4300 active 
scientists and technologists, supported by 
over 10,000 scientific and technical personnel 
and an infrastructure build over the years at 
a present day replacement cost of approxi¬ 
mately Rs. 1000 crore. The present annual 
budget is over Rs. 110 crore. Today over 
90% of the expenditure on R & D in India is 
incurred by government agencies. About 
10% of nation’s science graduates are engaged 
somewhere in R & D, and a high proportion 
of engineers in project and development 
work. As a result of these efforts a large 
number of technologies relevant to the 
economic needs of the country have emana¬ 
ted from indigenous R & D institutions. 

There are mainly four phases of the goals 
of R & D in the country : (a) Creation of 
infrastructure, (b) Import substitution and 
export promotion^ (c) Attainment of self- 
reliance and (d) Science for the ‘people. 

If the R & D policy is a reflection of 
social goals set by a society, then the rese¬ 
arch programmes have to take into account 
these linkages. It is the task of the managers 
of various R & D establishments to see the 
harmony between the research programmes 
with R & D policy and social goals. 

Developed countries need sophisticated 
technologies to reduce high labour costs and 
mass production of goods to meet large 
markets. Such technologies are not approp¬ 
riate to the needs of the developing coun¬ 
tries, which have vast natural resources yet 
to be exploited, but are faced with the 
problems of massive poverty and unemploy¬ 
ment, lack of capital resources, scarcity of 
educated and skilled manpower and very 
limited markets. Hence, any technology 
offered to the developing countries should 
be simple, easy to implement more labour 
oriented, less capital intensive, and in addi¬ 
tion, as tar as possible, should utilise local 
resources and should be capable of improv¬ 
ing the living conditions of people in the 
rurual areas. 

R & D can result in a new discovery or 


a new process, but Its transformation into 
applied uses for the benefit of the common 
man calls for many more inputs, such as 
identification and promotion of entrepreneur- 
ship, the ready availability of desing and 
engineering services, the testing and training 
facilities for the operational staff and the 
marketing skills needed to carry the fruits 
of research to the consumer. 

In so far as the imported technologies are 
concerned, although they produce the in¬ 
tended results, they do not contribute to the 
growth of the indigenous science and techno¬ 
logy base. 

In the field of pesticides, a coordinated 
and concerted development work for organo- 
phosborous pesticides has helped in estabii 
shing several pesticide plants in the country. 

In the area of drugs and pharmaceuticals 
emphasis was given both on the synthesis of 
entirely new drugs and their intermediates. 
The expenditure of the dri-g industry on 
R & D has almost doubled to Rs. 29.3 crore 
during 1978-79 to 1981-82 representing an 
increase from less than 1 S% to over 2% as 
a proportion of turnover. The number of 
R & D laboratories approved by the Union 
Government has increased from 40 in 1978-79 
to over 70 now. There are about 10 com¬ 
panies whose R & D expenses exceed Rs. 1 
crore a year. CSIR processes developed for 
ibuprofen, salbutamol, vincristine and vin- 
blastin are being used by CIPLA. Besides, 
an improved process for vitamin B6 and 
rutin, a wide range of allergenic extracts for 
diagnostic and therapeutic use have also 
been developed. Aminopbylline and the¬ 
ophylline were manufactured for the first 
time in India based on National Chemical 
Laboratory know-how. 

Regarding the drugs discovered in India, 
the first drug to be discovered in India was 
urea stibamine in 1922. Next was metba- 
qualoor, synthesised by Regional Research 
Laboratory, Hyderabad. The third was 
hamycin, an antibiotic developed by Hindus¬ 
tan Antibiotic, Pune. Enfenamic acid, a 
completely new non-steroidal antkinflamma- 
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tory aod antirheumatic drug^ was the fourth 
new drug, synthesised and developed by 
Regional Research Laboratory, Hyderabad 
and marketed as tromuril by Unichem Labo* 
ratories. The fifth new drug to be developed 
in India was Hindustan Ciba-Geigy’s sintamil 
(nitroxazepine). In addition several other 
new chemical entities having potential thera¬ 
peutic promises are at present at various 
stages of clinical trial. 

India abounds in natural resources. It 
is a common knowledge that when once a 
technical know-how is developed for a drug 
it spreads like wild fire and wc find that a 
number of units coming up to manufacture 
the same product, setting up an unhealthy 


competition, ethical values apart. It is high¬ 
time that the well established units strive to 
carryout result oriented research to exploit 
the naturally occurring indiget.ous raw mate¬ 
rials which lowers the burdens of competi¬ 
tion and risk. 

Biotechnology will increasingly be crucial 
to the solution of our problems of food, 
production, disease prevention and cure, 
population stabilisation as also providing 
technologies for higher efficiency, ii dustrial 
material conversion and processing. The 
CSIR is strengthening its existing institu¬ 
tions working in biotechnology and is setting 
up a new institution solely devoted to micro¬ 
bial technology at Chandigarh. □ 


GUR AND SUGAR FROM PALMS IN INDIA 

SATVAWATI SHARMA and padma vasudbvan* 


pSALM tree was known to man as a source 
of sugar since time immemorial. Palms 
are found widely spread over the entire 
globe but are especially prevalent in the 
tropical and subtropical regions. In fact, 
there is an area designated as **PaIm belt” 
of the world which extends upto 45* either 
aide of equator. They belong to a large 
Family palmae estimated to be comprising 
over a thousand species. Palms like pal- 
myrah, coconut, date, sago and nipa are 
sugar yielding. 

In India, there are four such varieties of 
palms, the most important being (I) coconut 
palm which is valued for its nuts. Then 
comes (2) the palmyrah palm widely found 
in the southern states, West Bengal and 
other parts. (3) The date palm is found 
largely in the subtropical belt. (4) The 
fourth variety, namely sago palm is restric¬ 
ted only to certain heavy rainfall areas. 
While the palmyrah aod date palms are 
widely tapped aod exploited under the 


programme of Palm Gur Industry, the 
coconut palm is tapped for gur making 
only in Coimbatore district of Tamilnadu 
and sago palm in a much smaller scale in 
Kerala. At the present it is estimated that 
about 8 crores of date and palmyrah are 
available in the country in addition to about 
a crore of Sago palms. Out of this, 5 crores 
of palms are estimated to be tappable but 
only about 1.00 crore are at present repor¬ 
ted to be utilised partly for niera, palm gur 
and other palm products. 

Preparation of jaggery and Sugar from 
the sweet sap of palm wras known to Indians 
from ancient times. It is reported that the 
first sugar factory to be established in India 
was for making palm sugar and was insta¬ 
lled in the year 1837 at Dhoba near Burdh- 
wan in Bengal. 

* Centre for Ratal DeveIoptr.eot & Appropiiate 
Technology, Indisa Institute of Technology, New 
Delhi-l 10016. 
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Indian Varieties of the Palm 

Coconut Palm (Cocos nucifera): It ia 
cultivated in damp regions of India near 
seacoast. Almost every part of the plant 
is useful and it yields a large variety of 
products. The endosperm of young fruits 
is eaten and the milky fluid makes a refre* 
shing drink. The ripe dried endosperm is 
a valuable source of a vegetable fat which 
is used for cooking, mar-garine, soaps, 
hairoilB and shampoos. The oilcake left is 
used for fattening cattles. The fibrous 
mesocarp is the source of coir; used for the 
making doormats, floorcoverings, ropas, 
brushes and for stuffing Sofa, chairs, beds, 
etc. The woody endocarp is made into 
several decoration articles. The inflore> 
sence when young ia tapped for toddy which 
on fermentation gives an intoxicating alcho- 
lic drink. The leaves are used for making 
fans, baskets, mats etc. and also for that¬ 
ching. The stem is used for posts, pillars 
and as a fuel. The large terminal bud is 
used as vegetable. 

Palmyrah Palm (Borassus flabellifer): 
Palmyrah fibre is obtained from the palmy¬ 
rah palm of East India. This species is 
one of the most useful of the palm, all parts 
of plant being used for some purposes or 
other. The fibre are made into roap, twine, 
paper and machine brushes. 

The juice of several species of palms is 
a source of commercial sugar. The sap is 
obtained from the unopened infloresecces. 
Usually the tip of these is cut off and sap 
oozes out and is collected in various sorts 
of containers. The yield of this sweet juice, 
which is known as toddy, amounts to 3 or 4 
quarts a day for a period of several months. 
The sap has a sugar content of about 14%. 
It is boiled down to a syrup and poured 
into leaves to cool and harden into crude 
sugar known as jaggery. 

The toddy is often fermented to make 
the beverage known as arrack (palm wine). 

Date Palm (Phoenix spp.): It can grow 
with less water than any other crop and so 
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is of utmost importance to desert peoples. 
It is distinctly a plant of hot sunny climate 
with low humidity. The favourite habitat 
is the oasis. 

The fruit of this, a nearly round drupe 
or one seeded berry is hard and green at 
first but later turns yellow or red. This 
genus has many species, in which two 
(Phoenix dactylifera and P. ayhestris) are 
found in India. Large number oT species are 
growing in Nigeria and Iraq. The fruits of 
Phoenix sylvestris have a inferior quality of 
food value and are dry, hard while in P. 
dactylifera they are rich in pulp and have 
a high food value and sweet and thick. 
They are propagated by seeds or cuttings. 
Fruits have a high food value, with 54% 
sugar, 7% protein as well as pectine and 
gums. 

Dates are used as a taple fruit and in 
jams, pestes, cooking and alcoholic bevera¬ 
ges and sugar. The leaves are used for fans, 
mats, baskets and for thatching. Roots and 
root-off shoots also have carbohydrates and 
sugar. Fibres from leaf stalk are thin and 
strong used in roap, twine, paper and 
machine brushes. 

Neera or toddy is obtained by tapping 
the upper portion of stem. From which we 
can obtained sugar (jaggery) and on fermen¬ 
tation gives arrack. Plam gur is manufac¬ 
tured by concentration plam juice. 

Sago palm (Metroxylon sagu): The sago 
palm is the most beautiful palm that can 
yield 44 kg to 88 kg of jaggery per year 
continously for a period of 3 to 7 years. It 
is growing in gardens as an ornamental tree 
but few people know its value. Palms can 
grow on all waste and uncultivable lands 
and can wholly produce all the sugar and 
gur needed. 

Date, Palmyrah and Sago palms are a 
boon to a developing country like India. 
They grow on waste lands requiring hardly 
any manuring or irrigation. The palms are 
mostly free from diseases. They can be 
easily grown on bunds of fields, river, banks, 
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dtyland canati aod roadaidea. The palmh 
are wind breakers and protector of standing 
crops from gusty winds. 

Rearing the Palms 

By giving cultural and manurial treat¬ 
ment to palms, we can increase the yield of 
neera per tree per season to three times its 
normal yield. In addition to the increase in 
the yield, there is also an increase in sucrose 
content. These treatments are capable of 
changing the fundamental nature of palms 
practically in the physio-chemical character¬ 
istics of palms. On an average the date palm 
yields the lowest minimum of 11 kg of gur 
per season, whereas it is capable of yielding 
twice that with watering and manuring. On 
an average the palmyrah palm yields 22 kg 
of jaggery ; but it can respond to treatment 
to yield 22 kg to 44 kg of gur with proper 
cultural treatment. . 

Plantation 

Capable of meeting our Sugar and Gur 
demand: The palm seedlings are first scienti¬ 
fically planted in nurseries, in earthen or 
bamboo pots and when they sprout they are 
transplanted into pits specially prepared for 
this purpose. The distance between the pits 
varies from 12 ft. to 18 ft. according to the 
nature of the soil and environmental condi¬ 
tions. Composite plantation units of palms 
of all varieties can also be envisaged. With 
systematic, composite palm plantation on 
waste lands, if started now, at the end of the 
next IS years, we shall have over 80 crores 
of palm trees of a variety alone or mixed 
variety. These will be capable of yielding 
all the sugar and gur we shall need then. 
This is based on the following data : 

Each acre is to be planted with 1000 
trees. The date palms begins to be yield in 
the 8th year, the palmyrah and sago begin 
to yield in the 15th year. If all the 1000 
trees were to yield juice, at the lowest 
capacity, the total yield per acre will be : 
1,000 date palm tree alone, 11 kg : 11 tons 
1,000 palmyrah palm trees, 22 kg: 12 tons 


1,000 sago palm trfeb, 44 kg 1 44 tons. 

Such an ideal goal may not be reached 
but we can certainly hope to net at least 
half of what these figures show. Therefore, 
at the lowest yield, an acre of dates, palmy- 
rah and sago are capable of yielding respec¬ 
tively 5.S, 11 and 22 tons of gur and sugar 
per season. In addition to neera palm sugar 
(jaggery) and palmy gur other products like 
palm candy, palm cola and palm syrup ate 
also manufactured under the programme. 
Palm syrup generally prepared by concen¬ 
trating neera. This syrup is consumed 
directly or used for making food preserves. 
Palm gur also lound to be a good and nutri¬ 
tious sweeting base for a number of confec¬ 
tionery and sweetmeat items. Palm cola 
and beverage has been evolved using palm 
sugar as the base. 

Palms are also valuable for their non¬ 
edible products. Neera and palm gur are 
known for their nutritional qualities. They 
constitute a good source of some of the 
essential B vitamins, ascorbic acid, iron and 
calcium. It is a known habit among village 
folk to take palm gur with water before 
attending to strenuous work in the fields. 
Even in ancient medicinal system the value 
of palm gur and palm juice had been 
recognised. 

Both palmyra and date palm can be con 
sidered potential sugar yielding trees, if 
compact plantations are raised. It is esti¬ 
mated that a hectare of land would be able 
to raise a plantation of about 1,600 palms 
which in turn would ensure 2S tons of gur 
per season. A systematic programme in 
exploiting the available and tappable palms 
in the country together with raising of palm 
plantations would not only meet the growing 
requirements of sugar for the nation in the 
years to come but also provide a large scope 

for rural employment. □ 
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marine fish—a great potential food SUPPLY’*' 

P. N. SEN OUPTA** 


M AN knows less about the mysterioos 
depths and floors of the oceans 
although his world is covered by 71 per 
cent of broad expenses of water end the 
oceans and contingent seas influence man 
in many ways particularly the climate be 
experiences; the oxygen he breathes and the 
foods he eats. To himi the three most 
important available resources from the 
oceans are (1) Minerals, (2) Energy and 
(3) Food. 

Minerals: One of the most valuable 
resources in the oceans are the black 
potato-sized mineral-rich nodules that 
carpet ocean floors at depths between 
5000-6000 meters. The principal compo¬ 
nents are manganese (29%^, iron (6.3%), 
nickel (1.28%), copper (1.07%), cobalt 
(0.25%) as also molybdenum, lead; zinc and 
possibly uranium*. 

Energy: Off-shore drillings of the 
oceans made several Arab countries pros¬ 
perous with enormous production of petro¬ 
leum products. Such efforts in the Arabian 
Sea near Bombay coast known as -Bombay- 
High’ are raising expectations of India’s 
self-sufficiency in this energy yielding 
valuable petroleum products. 

Food : From pro historic periods upto 
the modern times, the oceans and seas are 
serving as source ot food, mainly fish, large 
and small, crusUci-ans and molluscs inclu¬ 
ding some nutritionally important sea 
weeds. Although there may be great expan¬ 
sion of man’s uses of sea yet food produc¬ 
tion will remain most important*. With 
technological advancement, the man’s hunt 
for food from sea is constantly increasing 
for his survival. It appears that the intro¬ 
duction of trawlers or factory boats and 
judicious management based on scientific 
and technological advancement will yield 
from sea limitless food to feed the genera¬ 
tions. 
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Aquaculture: Economically promising 
scientific technique for exploring the sea to 
meet human needs is through controlled 
fish farming known as Aquaculture, a highly 
specialised technique now in* operation in 
several countries* ocean coasts*’*. Salmon 
and similar varieties are being cultured on 
both the Atlantic and Pacific coasts and 
marine shrimps in many coastal areas. 

Application of Space Science: The 
Oceanographic Satellites introduced in 1970 
decade ushered a new era to study the ever 
changing ocean phenomenon. The principal 
beneficiary of the information derived is 
the fishing industry. These satellites 
augment traditional marine biological 
research techniques and answer to the prob¬ 
lems of commercial fishing, such as : where 
fish are likely to be found, how large the 
potential catch will be and how rough the 
sea is and also information on the distribu¬ 
tion and habits of the habits and lives in 
the sea*. 

World Fish Production 

The estimated regional and world catch 
of marine fish from 1948-52 to 1964 (in 
million tonnes) were as follows i Western 
Europe 6.3 and 8.8 , Oceania 0.09 and 0.1 ; 
Latin America 0.60 and 11.6 ; Far east 6.85 
and 11.9. World total 20.7 and 44.8. The 
increase in Peruvian production has been 
major factor in the recent expansion of the 
world catch*. Comparative productions 
in nine countries for the years 1948 and 
1965 shown in Table 1 reveal the changes 
in production trends. Nevertheless, fish 
available for consumption do not reflect the 
same trend as production*’*. 

• Presented at a Seasion, 70th Indian Science Con- 
gress, Tirupatl, 1983. 

* Former Nutrition Officer (Food Policy), F. A. O. of 
the United Nations. Contributed from: 45/8/D. 
Moore Avenue. Regent Park, CaicuUa-700 040. 
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Table l: Total llv« woigbt coech CraitactOM, Hoilutct)->comp»r«tita protfuctions an^ 

conaumptlon 


Country 

Productions (OOO Tonnes) 

1948 % 1965 

% 

Consumption (s/capui/day) 

1965 

WORLD TOTAL 
Peru 

19,300 

84.1 

0.4 

si,eoo 

9,130.7 

17.7 

19.7 

Japan 

a,S18.9 

12.9 

6,334.7 

12.3 

76.2 

U. S. S. R. 

1,483.0 

7.6 

4,475.8 

8.6 

— 

U.S.A. 

2,416.6 

12.4 

2,547.1 

5.1 

13.1 

Norway 

1,302.2 

7.7 

1,608.1 

3.1 

55.3 

Canada 

1,052.9 

54 

1,211.1 

2.4 

— 

Spain 

547.2 

2.8 

1,203.5 

2.6 

38.1 

India 

681.5 

3.4 

l.3:o.o 

2.6 

2.6 

U.K. 

1,206.1 

6.2 

974.6 

1.9 

28.0 


Development of Fishing Industry in India 
Fish production i India experienced tre¬ 
mendous growth in fish industry during the 
last two decades : 0.75 and 2.54 million 
tonnes respectively in 1951 and 1977. 
Increase from 1951 to 1977 : World catch 
284% ; India 338%. the latter was about 
3.5% of world catch*. Two technologies 
were Introduced during this period, namely, 
(1) mechanisation of fishing fleets for shrimp 
trawling and (2) the freezing and cold 
storaging of frozen fish'. Fish is cheaper 
source of animal protein in man’s diet. 
Fish contributes about 12% of annual world 
consumption of animal protein. In India, 
its consumption is 2.7 gm per caput/day. 
Panikkar* estimated that by the year 2000« 
India will require 11,410 thousand tonnes 
offish on a minimum basis. Since India 
achieved phenomenal growth in fishing 
industry, it is becoming possible to provide 
more protein-rich foods to millions, provide 
employment to large number of population 

and earn over two hundred crores annually 
in foreign exchange. 

Two Types of Fisheries t Two types of 
fisheries operate on the Indian coast, 
namely (1) pelagic and (2) demarsal'. 90% 
of marine flsh catch cornea from in shore 
waters* Ptlagio: This is exploited within 
the coastal region of less than 50 meter 
depth. Oil Sardines, tod Tuna 

•re the i^n eateh the prodveUon of which 

V0la50.«0.4 


showed fluctuating trends, such as (in 000 
tonnes); 1969: 266.086 ; 1974: 164.138 ; 
1977: 212.266 and 1978: 253.311. Detnarsah 
These are caught near the bottom of the 
sea with highly mechanised technique. 
Average annual catch is 0.6 million tonnes 
of shrimp and prawns which accounts for 
87% of foreign exchange earning from 
marine products. 

Deep-sea fishing is not as rich as the in¬ 
shore waters which provides 90% of fish 
catch. Per hour’s efforts, the depth zone 
93-128 meters (50-70 Fathoms) gave highest 
yield (542 kg), followed by 55-91 meters 
(30 50Fathoms): 407 kg and 136-366 meters 
(71-200 Fathoms): 272 kg. Economically, 
the latter is more profitable despite lower 
catch per hour*. 

India’s fishing efforts: India is now 
second largest fishing nation in the develop¬ 
ing countries and seventh in the world. 
India continues to top the list among the 
shrimp producing and exporting countries. 
This industry employs over four million 
people in various sectors and therefore has 
significant bearing on social and economic 
life of people in several states besides valu¬ 
able foreign exchange earner, Japan Is the 
largest buyer of frozen shrimps followed by 
U.S.A. They share 90% of shrimp export, 
remaining 10% are shared by 24 eoropean 
countries. The export in 1971-72 was valued 
Rs. 59.72 crores whereas in 1981-82 the 

til 



Export role to 94,53$ tonnes valued at 
286.01 crores. Japanese consider shrimp a 
sacred item and it is a “must” in marriage 
ceremony. 

Fish production, export and availability t 
Year-wise production of total and marine 
fish, export and consumption from 1951 to 
1978 are shown in Table 2*. Even with the 


table 2 : Average production of fish In India, 
export and consumption 


Year 

Total produc¬ 
tion (000 Ton¬ 
nes) 

Marine fish Export 

% 

Consump¬ 
tion (g/. 
caput/day) 

i9Si 

751 


19 

5.0 

mo 

1,161 

— 

18 

6.6 

19S5 

1.332 

6’.5 

— 

7.4 

1970 

1,748 

61.0 

34 

7.8 

1975 

2,328 

61.2 

106 

9.4 

1978 

2,760 

62.7 

156 

10.5 


increase of total fish catch, percentage of 
production of marine fish remained almost 
the same. The export of marine fish has 
considerably increased from 1975. The 
availability of fish for local consumption 
increased from 5.0 gm in 1951 to 10.5 gm 
in 1978. It will be of interest to have infor¬ 
mation on the consumption of fish in several 
states^ Kerala tops the list with 29 gm 
followed by West Bengal, 8 gm; Karnataka, 


Andhra Pradesh, 6 gm; Maharashtra, 
Gujarat, 4 gm per caput/day. 

Average chemical compmition and amino 
acids contents. Average chemical composi* 
tion and amino acids contents of fish shown 
in Table 3 reveal that marine fish is nutri¬ 
tionally better than other similar species 
having higher protein and fat contents, so 
also calcium and iron contents and provides 
higher calories. Even in essential amino 
acids contents of proteins, marine fish is 
superior due to high lysin, total sulphur 
containing amino acids, total essential amino 
acids and protein score* *. 

Importance of marine fish in human nutri¬ 
tions* * : (1) Marine fish is a closely related 
food of variable composition. (2) Marine 
fish proteins have high Biological Value (BV) 
80.0-88.8%. (3) These are good sources of 
minerals and vitamins. (4) Their high lysin 
and methionine as also tryptophan are valu¬ 
able suppl-'raents to high cereal diets. 
(5) The high levels of polyunsaturated fatty 
acids in so.ne fish oils are likely to keep 
down cholesterol levels of blood. (6) Al¬ 
though marine fish provide about 12% of 
animal protein, yet these have special poten¬ 
tial in nutrition. (7) exert catalytic effect 
in increasing the overall protein quality of 
the diets. (8) Marine fish are reliable 


TABLES : Averaga cbamical composition and amino acids contents of marine fiih (PerKOg 
edible portion) 



Inland 

fish 

Marine 

fish 

Shrimp 

Crustaceans 

Lobstar Crab 

Moliurcs 

Turtle meat 

Protein g 

19.1 

19.5 

17.3 

16.9 

17.3 

15.2 

Pat g 

1.6 

9.9 

0.2 

1.9 

1.9 

6.3 

Calories 

109 

172 

86 

91 

93 

115 

Calcium mg 

312 

340 

94 

29 

43 

62 

Iron mg 

0.9 

2.3 

1.6 

0.6 

0.8 

1.1 

Nitrogen g 

2.46 

3.01 

2.77 

2.56 


1.60 

Lysin (mg/g N) 

— 

577 


493 

IT— 

498 

Tryptophan „ 
Total *S’ contg. 

— 

70 

— 

71 


81 

amino acids 
Total essential 

— 

253 

— 

261 

— 

250 

amino acids 

— 

2813 

•mm 

2722 

MV 

2830 

Protein score 


80 

— 

66 


T1 
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loureei of both iodine and fluorine and 
appreciable source of iron. (9) Possibility 
exists that increased marine fish consump¬ 
tion would entail improving health and 
preventing diseases and these have signi¬ 
ficant in decreasing disability and death 
from coronary heart diseases. 

Greater attention needed in educating 
the consumers to promote wider use of 
marine fish for maximum benefit of present 
scientific and technological knowledge. □ 
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NOTES & NEWS 


Golden Jubilee Celebrations of the Indian 
National Science Academy 

The Golden Jubilee Celebrations of the 
Indian National Science Academy, New 
Delhi was held during 16-18 January, 1984 
at New Delhi. The Academy is recognised 
as the premier scientific society representing 
different branches of science in the country. 
It is the adhering organisation in India for 
the international council of scientific unions, 
and of the international scientific unions 
affiliated to international council of scien¬ 
tific unions on behalf of the Government 
of India. The Academy’s objectives are 
(1) to promote knowledge in India includ¬ 
ing the practical applications to problems 
of national welfare, (2) to act as a body 
of scientists of eminence for the promotion 
and safe-guarding the interest of scientists 
in India, (3) to act as the national research 
council for undertaking scientific work of 
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national and international importance, 
(4) to publish proceedings, journals, memo¬ 
irs and other publications, and (S) to 
promote and maintain the liaison between 
Science and Letters. 

The Academy, established in 1935, is 
completing its 50th year in 1984. Inaugural 
function of the Golden Jubilee Celebrations 
was presided over by Prof. A. K. Sharma, 
the president of the Academy at Vigyan 
Bhawan, New Delhi on 16 January, 1984. 
The publications of the Academy during 
the Jubilee Year and the unveiling of the 
model of the Golden Jubilee Building was 
performed by the Prime Minister Smt. 
Indira Gandhi. The famous aviator and 
benefactor Sri B. N, Roy of Calcutta dona¬ 
ted one lakh of rupees for this building and 
has promised to give subsequently another 
eleven lakhs of rupees. 

A special feature of the celebrations was 
the presence of representatives of collabo¬ 
rating foreign academies and adhering 
organisations from all over the world. 
They were warmly welcomed by the presi- 
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dent of the Academy and Jubilee Plaques 
were presented to them. Such plaques were 
also presented to the foundation fellows, 
two of whom namely, Prof. K. R. Rama- 
nathan and Prof. W. D. West were present 
at the ceremony; the other two living 
foundation fellows. Profs. S. Chowla and 
N. R. Dhar, could not be present. Jubilee 
plaques were also presented to past presi¬ 
dents of the Academy and present presidents 
of the Asiatic Society of Calcutta, the 
National Academy of Science, India, 
Allahabad and Indian Academy of Science, 
Bangalore. It may be recalled that in 
Harvard University, U. S. A., during a 
graduation ceremony, the oldest living 
graduates of the University lead the proce¬ 
ssion of graduates to the dias. 

On the next day, January 17, 1984, the 
5th Blackett Memorial Lecture was given 
by Sir Andrew Huxley, N. L. president of 
the Royal Society of London who was also 
a student of Prof. Blackett. He narrated 
in detail Prof. Blackett’s research in various 
fields and his political afSliation. A lecture 
on Science and Politics was delivered by 
Prof. M. O. K. Menon, immediate past 
president of the Academy who described 
his group’s notable work at Kolar gold 
mine for determining the life time of 
proton. On the last day i.e. the 18th 
January, 1984, a very interesting talk by 
Dr. D. S. Kothari, a past president, was 
presented. 

The presidents of foreign collaborating 
countries presented their research activities 
or narated how research is being conducted 
in their countries. On 17th January the 
presidents of the academies of China, 
France, Hungary, Japan, Norway, and on 
the last day those of Philippine, Poland, 
USA and USSR presented their talks. It 
is interesting to note the remark made by 
Japanese president which is briefly given 
below. 

In recent years Japan has technologi* 
oally improved to a great extent. Scientists 
and technologists from all over the world 
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visit Japan to understand their technologi* 
cal superiority. This improvement is con¬ 
tributed by two factors working in the 
same direction. 

First, in Japanese universities, great 
emphasis has been given in teaching engi¬ 
neering subjects which have been classified 
into a large number of divisions. Secondly! 
students after completing their engineering 
courses in universities are absorbed in 
industries and are allowed to work in their 
research laboratories where adequate facili¬ 
ties are provided for carrying out research. 
It was told by the Japanese president that 
about two-third of the country's research is 
now being carried in industrial laboratories. 
The work is not confined to development 
alone but to high grade applied and funda¬ 
mental research too. 

A drawback in carrying out research in 
industrial laboratories is that the authori¬ 
ties concerned may not like to publish 
findings obtained in their research labora¬ 
tories or may delay them. This may not be 
the case if research is being carried out in 
universities or in research institutes. 

Another special feature of the Golden 
Jubilee Celebrations was the presentation 
of research works by the candidates under 
consideration for the awards of Science 
Academy Medals for young scientists of 
1984. It may be recalled that the Academy 
instituted the scheme of awards to young 
scientists in 1974. So far 146 young scien¬ 
tists have been selected for the award. The 
award carries beside a medal, a cash prize 
of rupees 5000/- to be presented by the 
prime minister each year in January at the 
venue of Science Congress. The award is 
considered as a signal recognisation of 
promise in 'research and is regarded as the 
highest award for young scientists in the 
country. 

A large number of publications was 
brought out by the Academy during the 
Jubilee Celebrations of which two deserve 
special mentionj namely, a book entitled 
'Fellows of the Indian National Science 
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Academy, pact and preient* with theif 
photographa and biographical notes. In 
this book, practically all eminent scientists 
of the country and some from abroad find 
place. Secondly, another book, 'Academy 
Medal for Young Scientists 1974-1983’ was 
printed. 

The Golden Jubilee Celebrations of the 
Indian National Science Academy presented 
a unique gathering of renowned scientists 
of the country and from abroad who discu¬ 
ssed their findings about the frontiers of 
science and bow best research could be 
carried out in future. □ 

S. AT. Ghosh 


A new organic nitrogen source 
At the Division of Soil Science and Agri¬ 
cultural Chemistry^ a comparative study of 
the release patterns of urea and hexamethy- 
lene tetra-amine (HNfF), both organic N 
sources, showed that HMT mineralises in the 
soil as fast as urea, thus suggesting the possi¬ 
bility of the existence of enzymes, amine 
hydroloses in soil. HMT proved to be a 
more superior sources of N than urea in the 
maintenance of higher mineral nitrogen in 
the soil at all growth stages of wheat and its 
superiority was also confirmed by higher 
grain yield as well as percent N recovery. 
The stuJy also indicated that a particular 
mineral N form may be important at a parti¬ 
cular stage of crop growth, e.g. NH 4 ''’ —N 
was quite important during first 14 days 
(r'®*®®*), whereas NO,“—N was not. After 
14 days, NO*"—N also appears important 
and surpasses even NH 4 '*’—N. It may be 
further pointed out that (NH 4 ^-t-NQ 4 '') is a 
better index of N availability than any of 
these individual forms. □ 

lARI Nevsfettor 


New pregnancy detection test 
Previously pregnancy could be detected 
only after implantation, when the placenta 
began to produce hormones^ usually 10-12 


days after fertilisation. It was belived that 
maternal recognition of pregnancy did not 
occur until this point. Australian researchers 
at the University of Queensland’s department 
of surgery discovered a new hormone that 
will enable doctors to detect pregnancy 
within six hours of fertilisation. 

Lebelled ‘Uhe early pregnancy factor”, 
the new hormone is produced by the mother 
and then by the placenta to allow the unborn 
child to grow. The hormone was expected 
to aid the work of in-vitro fertilisation teams. 
It would enable to monitor the egg after 
transfer to see whether it is growing 
correctly. Another use for the hormone was 
in the diagnosis of certain forms of cancer 
where it could act as a marker. □ 

Australian Information Service 


New theory on headaches 

Until recently^ all headaches had been 
classified as migraine or tension. But this 
was because doctors had been taught to look 
for cervical (neck) headaches. A group of 
Australian researches believes it has uncover¬ 
ed a third common cause of headaches, aris¬ 
ing from a series of small joints at the back 
of the neck. 

Led by Nikolai Bogduk^ Senior Lecturer 
in Anatomy at the University of Queensland, 
the work has been carried out at the Princess 
Alexander Hospital Pain Clinic in Brisbane. 
Others involved in the project include anaes¬ 
thetist Tony Marsland and neurosurgeon 
Leigh Atkinson. 

The researchers have focussed attention on 
the zygapophysical joints—seven pairs, each 
about the size of a knuckle, located between 
vertebrae at the back of the neck. ■ By know¬ 
ing the relationship of the nerves to the 
bones, their location could be pinpointed on 
an X-ray plate of the patients neck. The 
pain-causing nerve was then located through 
a process of elimination. While the neck 
joints were not the cause of all headaches or 
neck paiOj in five out of seven headache 
sufferers tested this proved the case. 
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The team’s work would provide relief not 
only for headache sufferers but also for people 
who experienced pain associated with whip¬ 
lash and other back injuries. The new 


diagnostic methods were expected to help 
neck sufferers prove their cases in compensa¬ 
tion and insurance claims. □ 

Australian Information Service 


LETTERS TO THE 
EDITOR n 


On the effect of some physical factors on the 
activity of red pumpkin beetle, Raph doPalpa 
foveicollis (Lucas) 

Red-pumpkin bcetlej Raphidopalpa 
(Aulacophota) fovelcoilts (Lucas) (Coleop- 
tera ; Chrysomelidae) is a destructive pest 
of cucurbitaceous vegetables in India*. 
Studies on the biology^ chemical control 
differences in the injury caused by different 
species of Raphidopaipa have been made*’* 
but no ethological studies on R. fovetccllis 
(Lucas) have been reported so far. The 
study wasj therefore, initiated to observe 
the behaviour of the adult beetle, R. foveico’ 
Ilis, at different hours of the day and corres¬ 


ponding temperature, humidity and light 
intensity. 

Long melar {Ct-ctmis melo Linn. var. 
utilis$timui) was sown on March 20i 1981 in 
an area of IS m at the Research farm of the 
College of Agriculture at Gwalior. Obser¬ 
vations on the adult beetle population of R. 
foveicollis was started from 21 April, 1981 
and continued up to 27 April, 1981. The 
population of adult beetles was noted on 
upper and lower surfaces of 100 leaves at 
2-hr interval starting from 6 am till 8 pm 
(Table I). Light intensity, temperature and 
humidity on the two surfaces were simultan¬ 
eously recorded. The data were statistically 
analysed. 

Light intensity, humidity and tempera¬ 
tures govern the activity of the beetles 
(Table 1). The population was low on the 
upper surface of the leaf at 12 am and 2 pm 
when the light intensity ranged from 10,069 


TABLE 1: Effects of light Intensity, temperature and humidity on the activity of adult baatlea 

of Raphidopalpa foveicollis 


Time of 

obser¬ 

vation 

Adult bectIcs/lflO leaves 

Light intrn>io (Ivxi 

Temperature (0*C) 

Relative 

humidity 

<%) 

Upper leaf 
surfica 

Kaoge Mean 

Lower leaf 
surface 

Range Mean 

Upper leaf Lower leaf 
surface surface 

Air 

On upper leaf 
surface 

6 am 

20-22 

21.00 

0-3 

1.28 

10.03V 

10,027 

24.42 

21.35 

72.42 

8 am 

16-22 

20.15 

0-4 

1.74 

10,051 

ir,043 

32.14 

29,14 

S3.8S 

10 am 

10-16 

11.43 

6-11 

8.42 

10,054 

I0,04f. 

36 00 

33.83 

27.00 

12 am 

1-5 

2.41 

8-22 

17.42 

10,071 

10,057 

38.71 

35.42 .. 

22.14 

2 pm 

2-5 

3.58 

16-19 

17.85 

10.0S9 

10,053 

40.00 

37.00 

20.14 

4 pm 

5-8 

6.72 

3-16 

10.14 

10,054 

10,054 

37,85 

33.71 

20.00 

6 pm 

13-22 

16.t5 

1-6 

3.P. 

10,021 

10,0(8 

34.57 

31.38 

25.00 

8 pm 

17-24 

20.29 

0-3 

1.14 

509 

503 

28.21 

26.28 

41.28 

S Em 1 


0.72 


1.89 



0.65 

0.30 

1.39 

CD at 










0.05 


2.37 


5.37 



1.85 

1.42 

3.94 
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to 10,07l lux. Moderate population of 
beetles was recorded at 10 am and 4 pm 
when the respective light intensity was 
10,054 and 10,064 lux. The adult beetles 
started migrating towards lower surface of 
the leaves at 10 am when the light intensity 
was 10,046 and the movement was in reverse 
direction at 4 pm when the intensity was 
10,043 lux. The maximum population of 
the adult beetles on upper surface was at 6 
am, 8 am and 8 pm when the light intensity 
ranged between 509 to 10,039 lux. 

The beetles did not tolerate the light 
intensity above 10,057 lux and started 
migrating to the lower surface of the leaves, 
where they got tolerable light intensity 
between 10,053 to 10,057 lux during 12 noon 
to 2 pm. The population of the beetle was 
positively correlated with light intensity 
(r=0.28, t = .744, P 0.05), having 7.8% 
variability. However, the partial correlation 
coefScient between both population and light 
intensity vs temperature was negatively 
correlated, having 0.16% variability. 

The adults remained most active on the 
upper surface of the leaf when the tempera* 
ture of the leaf surface was 21.35 to 31.28‘'C 
and 24.4 to 34.57'’C of the air. The tempe* 
ratures above 33.83”C of the leaf surface and 
36.0'’C of air were not tolerable to the adult.«. 
Variation in air temperature and the beetle 
population on the upper surface at different 
times of the day was highly significant, with 
a negative correlation r value being—0.86 
(P 0.01} and the variability value was 73.9%. 

In case of Raphidopalpa population on 
2 surfaces of the leaf, the relative humidity 
at difierent times of the day was most 
important. From morning with the progress 
of the day the humidity of the air decreased, 
the insects moved to the lower surface of 
the leaves and in the evening they again 
came up when humidity in the air around 
the creepers increased. This insect did to 
avoid dessication doe to decreasing satura¬ 
tion deficiency of air during the day time. 

It was concluded that the light intensity, 
temperature and humidity govern the diurnal 
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activity of the adult beetles of Raphido^al^ 
foveicoJHs, 
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A rapid teebolque for diagnosis of plant 
diseases by fluorescent microscopy 

Fluorescent microscopy is based on the 
property of some substances to absorb lights 
of shorter wavelengths and become stimula¬ 
ted or excited and emit energy in the form 
of longer wavelengths of visible light as 
fluorescence*. This depends on the ability 
of the substances already having fluorophores 
or fluorochromes being added to it. This 
phenomenon of fluorescence could be exploi¬ 
ted in various studies including detection of 
plant diseases. Detection of several myco¬ 
plasmal diseases of plants with fluorescent 
microscopy following difl'erential staining 
and other techniques has been reported by 
several workers*"*. The present investiga¬ 
tion was conducted to evolve a rapid and 
simple fluorescent microscopic diagnostic 
technique for a number of plant diseases 
caused by viruses, mycoplasma fungi, bacte¬ 
ria as well as deficiency diseases which are 
common in our country. 

Uniform samples were collected from 
healthy as well as infected plants maintained 
in the glasshouse. Samples were also collec¬ 
ted from supposedly infected plants In the 
field. Thin free-hand sections were prepared 
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from leaf petioles and tender stems of fresh 
tissues. The sections were mounted in 
glycerine and observed under an Olympus 
Vanox fluorescent microscope, using mercury 
vapour lamp as light source, blue filter (B>1) 
as exciter and yellow (Y-50) and green 
(G-550) as barrier-filter combinations* 
Colour photomicrographs were taken on 
Agfachrome artificial light film (200 ASA) 
giving long exposures. 

The following host-disease combinations 
were examined : tomatoleaf curl (virus), 
tobacco-mosaic (virus), Dolichos-ycllov/ 
mosaic (virus), okra-yellow vein mosaic 
(virus), bitter gourd-cucumber mosaic (virus), 
Jute-leaf yellowing (virus), brinjal-little leaf 
(mycoplasma), sesamum-phyllody (myco¬ 
plasma), citrus-greening (mycoplasma), 
mustard-white rust (fungi), cauliflower-black 
rot (bacteria). Besides these, zinc deficiency 
in citrus was also examined. In ail the cases, 
the phloem tissues in healthy leaf petioles 
and tender stems exhibited bright orange red 
to brick red autofluorescence, while those 
from plants infected with viruses and myco¬ 
plasma only showed yellowish green to green 
autofluorescence ; the bright orange red to 
brick red autofluorescence was partially or 
totally absent. Similar observations' were 
made in case of several mycoplasmal and 
yellows type of virus diseases. However, 
though the zinc-deficient leaves of citrus 
apparently showed the symptoms of green¬ 
ing, the petiole tissues exhibited brick red 
autofluorescence like the healthy ones. 
Similarly, the white-rust infected mustard 
and black-rot infected cauliflower tissues 
also showed brick red autofiuorescence 
similar as in the case of healthy ones. In 
phloem tissues from plants infected with 
viruses and mycoplasma, the yellowish 
green to green autofluorescence was directly 
and bright orange red to brick red auto¬ 
fluorescence inversely proportional to 
the degree of disease development. This 
characteristic colour difference in autofluo¬ 
rescence is difficult to explain. This may 
possibly be doe to accumulation of some 


specific fluorophores in the phloem tissue! 
formed as a result of interaction between 
hosts and viruses and mycoplasma only which 
are different from those formed as a result of 
host metabolism only. In case of plants 
infected with fungi and bacteria as well as 
deficiency diseases, possibly no such fluoro¬ 
phores are accumulated in the phloem and 
hence no difference in the colour of 
autofluorescence. 

In conclusion, this characteristic chroma¬ 
tic difference in autofluorescence might prove 
useful as a rapid and relatively simple 
method for detection and diagnosis of infec¬ 
tion in plants particularly by viruses and 
mycoplasma-like organisms. This technique 
would be especially useful in indexing pere¬ 
nnials like citrus, apple,' etc., against viral 
and mycoplasmal diseases and in cases of 
quarantines where quick testing is necessary. 
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Effect of mannitol on stomatal behaviour 
Sugar alcoholi (polyola) increase under 
moisture streu'"*. It has been suggested 
that these compounds which accumulate 
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under moisture stress may have an osmore¬ 
gulatory function*. Tbe exact role of these 
polyols in water relation of plants subjected 
to moisture stress is still not clear. Work 
conducted in our laboratory has shown that 
mannitol-enriched plants showed reduced 
rate of water losS; higher leaf water poten¬ 
tial and higher leaf difiusive resistance 
under moisture stress conditions. This 
suggested that mannitol may have a role in 
stomatal regulation. Experiments were, 
therefore, conducted to study the effect of 
mannitol on stomatal movement. 

Epidermal peels of balsam (Impatiens 
balsamina L.) leaves were floated on 
medium containing BA (benzyladenine 2 
ppm) and KCl (potassium chloride 75 mM) 
for 4 hr under light (2000 lux) to cause 
stomatal opening to the maximum extent. 
Such epidermal peels with fully opened 
stomata were then transferred to water or 
mannitol (0.125 M). Tbe width of the 
stomatal aperture was measured at intervals 
after transfer, using an ocular micrometer. 
Isoosmotic solutions of PEG (Polyethylene 
glycol mol wt 6000) and mannitol were 
used in this experiment to examine if the 
effect was purely osmotic or otherwise. 
Epidermal peels were floated on isoosmotic 
solutions of PEG and mannitol at - 5 bars 
for 1 hr. The peels with closed stomata 
were then transferred to a solution contain¬ 
ing 75 mM KCl and 2 ppm BA. The width 
of the stomatal pore was measured at diffe¬ 
rent time intervals. 

The width of the stomatal pore in the 
epidermal peels, pretreated with BA 2 ppm 
and KCl 75 mM and, transferred to manni¬ 
tol, decreased .and within 120 min, the 
stomata were completely closed (Fig. 1, 
Table 1). However, in epidermal peels 
transferred to water only, the stomata 
remained partially open even after 120 min 
(Fig. 2, Table 1). The effect of mannitol on 
stomatal closure was evident within 30 min 
gfter transfer from a medium of BA end 
KCl (Table 1). 

The stomatal closure induced by manni¬ 



ng. I. stomatal aperture in BA + Ktieated epider¬ 
mal peels, liO min after transfer to mannitol 



Fig. ?. Stomatal aperture in BA + K treated epider¬ 
mal peels, 120 min after transfer to water 


TABLE 1: Effect of transferring fully opened 
stomnts from BAK (BA 2 ppm + KCl 
0.07S M) to water and mannitol 
(0.i2S m) 


Stomatal aperture size (m/t) 


Time after 

Water 

Mannitol 

transfer (min) 



0 

6.6 

6.6 

30 

5.2 

2.1 

60 

3.0 

1.5 

120 

2.5 

0 


Significant at S% 


Solutions (S) 

0.6 

Time intervals (t) 

0.8 

S X t 

1.0 


tol was not meroly an osmotic effect. 
Epidermal peela pre-treated with isoosmotic 
solutions of PEG 6000 and mannitol (-5 
bars) were transferred to a medium contain¬ 
ing 2 ppm BA and 75 mM KCl to induce 
stomatal openiog. The cloied atomata of 
epidermal peels pre-treated with PEG opened 
within 60 min on transfer to BA+K. 
However, the stomafa of the epidermal 
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Fig. 3. Time course study or stomatal aperture open* 
ing in epidermal peels of Impatiens balsamina 
pretreated with iso-osmotic concentrations of 
mannitol and PEG (6000 mol wt) on transfer 
to benzyladenine -{- potassium chloride. 

(Mannitol. A ; PEG, B) 

peels pre-treated with mannitol did not 
open even after 180 min. 

This effect of mannitol on stomatal 
closure may have a role in conserving 
moisture under stress. It has been sugges¬ 
ted* that there may be substances other 
than ABA which could be regulating stoma¬ 
tal closure under stress. Polyols could be 
one among such substances. 
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Steroidal sapogenlns in (wo wild 
species of Solanutn 

In pharmaceutical industry^ different 
steroidal sapogenins act as the basic precur¬ 
sor material for preparing pharmacologically 
active steroids. Many plants under the 
Solanaceae are known to contain different 
steroidal sapogenins and alkaloids and many 
members of this family also grow extensively 
as weeds. In the present study^ two such 
weed plants, Solanutn surratense and S. 
stsymbri folium, growing near Calcutta in 
West Bengal were collected in the months of 
July-August and their roots, stems with leaves 
and berries (unripe and ripe) were examined 
for steroidal sapogenin content. 

The plants bearing fruits were uprooted 
at random and their roots; stems and other 
organs were separated for analyses. The 
samples of each organ were dried (68"C—4 
days) and the analyses were done at the 
Organon (India) Chemical Factory at Dum 
Dum, Calcutta. The dried samples were 
ground^ sieved (40 mesh) and extracted with 
methanol in a Soxhiet apparatus. The 
extract-volumes were reduced to about S ml 
by warming (dO’C) and hydrolyzed with 
equal volume of Cone. HCl. The hydrolyza- 
tes were made alkaline with NaOH solution 
so that solasodine and solasodiene are freed 
to insoluble bases. Water was added^ filtered 
and residue is washed several times till 
neutral to litmus. Residue was dried (SO’C), 
taken in chloroform and after discarding the 
chloroform fraction, the final residue was 
taken in 2 ml cf acetone : methanol mix¬ 
tures (1 : 1) for gas chromatography. 

To make standard; IS4.5S mg of pure 
Solasodine and 80.05 mg of Solasodiene were 
dissolved in 100 ml of methyliso-butyl 
ketone. 5 ml of this standard soln was 
diluted to 10 mi with the solvent. Chroma¬ 
tography was done in a Packard Gas Chro¬ 
matograph apparatus; using column as O.V.— 
101 and length and internal diameter of the 
columns respectively as 155 cm and 4 mm. 
The detector used was Flame Ionisation 
Detector, pressure for hydrogen and nitro- 
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TABLE I: SafatodiA*. sofa(odt«A« and unrddncflfad iCtrerdarcompound fn two spacfat of SoSmum- 


Species Steroidal Ginteots (mg/100 g dry tissues) in case of solasodine and 

sapogenins solasodiene and peak heights in chrom. graphs (for extracts 

from 100 g dry tissues) in case of unidentified compound in 




Root 

Leaves 

& Steins 

Unripe 

Berries 

Fully ripe 


solasodine 

414 

636 

939 

987 

S. surratense 

solasodiene 

186 

266 

423 

621 


Unidentified 

40 

13 

7 

5, 


solasodine 

27 

56 

174 

187 

S, sisymbrifolium 

solasodiene 

13 

12 

50 

66 


Unidentified 

32 

19 

8 

3 


gen (carrier) gases as 55 ml and 50 ml per 
minute respectively, air as 600 ml per minute, 
detector temperature as 300‘’C and oven and 
injection port temperature as 275' and 280''C 
respectively. The volume injected for each 
test sample as well as for standard were 1 fil. 
After injection, the retention times of the 
main peaks of the samples were noted and 
compared with times for solasodine and sola¬ 
sodiene solutions to ascertain the presence 
of these two constitutents in the samples. 
The peak heights in graphs indicated the 
relative concentrations of the constituents. 

As shown in Table 1, the solasodine con¬ 
tent observed in the two Solanum sp. cannot 
be said to be appreciably high when com¬ 
pared to plants of other Solanum species* 
Bpsides solasodine and another related sapo- 
genin; solasodiene^ the present extracts were 
also found to contain an unidentified steroi¬ 
dal compound, having retention time as 
2 min after injection. It is interesting that 
the peak heights of this unidentified com¬ 
pound, indicating its relative contents were 
the highest in roots and were of decreasing 
order in leaves and stems and unripe and 
ripe berries in both the species and thus, 
showed some difierence in the pattern of 
distribution of solasodine and solasodiene 
contents in the same tissues. 

The author is thankful to the Organon 
(India) Chemical Factory^ Dum Dum, 
Calcutta for helping in the analyses. 
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Chemical detection of some organic compounds 
with specially prepared dye-reagents 

In an earlier communication*, it was 
reported that aqueous solutions of toluidine 
blue O, brilliant cresyl blue and Meldola’s 
blue can be decolourised with sulphuric acid 
and sodium sulphide. The dye-reagents thus 
prepared can be used to produce colour 
reactions with a wide variety of organic 
compounds. The present investigation was 
undertaken in order to find out if basic 
fuchsin and cresyl fast violet, containing 
primary amino group in their molecules, can 
be decolourised with chemicals other than 
sulphuric acid and sodium sulphide and yet 
would remain useful for the chemical detec¬ 
tion of some organic compounds. 

Basic fuchsin (Merck), belonging to 
aminotriarylmethane group and cresyl fast 
violet (Fluka), belonging to oxazine group 
of dyes, were used In this investigation. 
Basic fuchsin dye-reagent was prepared by 
dissolving 100 mg of the dye in 100 ml of 
warm distilled water. To this were added 
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'TABLE 1 : MmcCIoii of Organic Compounds with two rosgonti 


Compouad 

Basic fuefasin 

Cfcsyl fast violet 

I. Alcohols 



(a) Methanol 

+VC (violet) 

H-ve (blue 

(b) Ethanol 

+ve ( ) 

+ve ( , 

(c) n-Propanol 

+ve ( „ ) 

-1 VC ( „ ) 

(d) i$o-PropanoI 

+ve (magenta) 

-fve ( .. ) 

(e) n»Butano| 

H-ve (upper violet; 

+ve( „ ) 


lower colourless) 

0 

(f) iso-Butanol 

+ve( ) 

■fve ( „ ) 

(g) tert'Butanol 

+ve (violet) 

-fve ( „ ) 

(h) B-Pentanol 

+ve (upper violet; 

-fve (upper blue; 


lower colourless) 

lower colourless) 

II. Ketones 



(a) Acetone 

+ve (violet) 

+vc (blue) 

(b) Methyl ethyl ketone 

+vc( „ ) 

-fve (sky-blue) 

(c) Cyclohexanone 

-l-vo (upper violet; lower pale 

~vc 


violet with violet ppt.) 


(d) Acetophenone 

-f ve (upper violet; 

-fve (upper navy blue; 


lower colourless) 

lower colourless) 

III. Aldehydes 



(a) Formaldehyde 

-l-ve (violet) 

■ 1 ve (blue) 

(b) Acetaldehyde 

-hve (pale violet) 

+ve ( ) 

(c) Glutaraldehyde 

+ve (sky-blue) 

-i-vc( „ ) 

(d) Paraldehyde 

H-ve (upper violet; lower sky-bluet 

■fve ( „ ) 

(e) Benzaldehyde 

-hve (upper blue; lower pale yellow) 

H-ve ( „ ) 

(f) Salicylaldehyde 

-|-vc (upper Colourless; 

-fve (upperscarict ; 


lower violet) 

low" *'alc red) 

(g) Anisaldebyde 

-fve (upper colourless ; 

-fve (upperscarict; 


lower blue) 

lower colourless) 

(b) Cinnamaldehyde 

4 ve (upper turbid, colourless : 

l-ve (upper original ; 


lower brown ppt.) 

lower pale pink) 

IV. Carboxylic acids 



(a) Formic acid 

•)-ve (steelgray) 

—VC 

(b) Acetic acid 

-f-ve (sky-blue) 

-fve (pale blue) 

(c) Linoleicacid 

•fve (cloudy. Colourless) 

—ve 

(d) Oieicacid 

+ve ( „ ) 

— ve 

V. Ethers 



(a) Solvent ether 

-fve (pink) 

+ve (bluish-violet) 

(b) Anisole 

-fve (upper pink ; 

-fve (upper violet ; ' 


lower colourless) 

lower yellow) 

(c) Phenetole 

-fve (upper pale pink ; 

— ve 


lower original) 


(d) Dioxane 

-fve (pale pink) 

-fve (upper violet ; 



lower yellow) 

(e) Tetrahydrofuran 

-fve (violet) 

-fve (greenish-blue) 

VI. Atidnes 



(a) Mono ethyl amine 

-fve (magenta) 

_ve 

(b) Tributylamioe 

•fve (uppercolourless; 

-fve (upper pale green ; 


lower pink) 

middle violet ; 



lower eolourlen} 

(o) DimethylaDlline 

■fve (upper scarlet ; 

•fve (upper skyblue ; 


lower pink) 

lower blue) 

(d) Pyridine 

-fve (magenta) 

•fve (blue) 
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to oli or 10 g of sodium perchlorate 
(NaCL 04 .H, 0 ) aod 1 ml of cone, sulphuric 
acid. These were mixed thoroughly. 
Apparently perchloric acid was produced by 
this mixture, since perchloric acid could 
alone decolourise this dye solution. The 
semNdecoiourised dye-reagent was then 
shaken vigorously with 1.0 g of activated 
charcoal and filtered. The filtrate appeared 
to be pale orange in colour when viewed in 
a glass container. In test tube^ it appeared 
to be pale straw in colour. This reagent 
registered pH 0.9. Cresyl fast violet dye- 
reagent was prepared by dissolving 20 mg 
of the dye in 100 ml of warm distilled water. 
To this was added 100 ml of perchloric acid 
and mixed thoroughly. The dyc-reagent 
appeared to be brown in colour when seen in 
a glass container, but in the test tube it 
appeared to be pale yellow. The pH of this 
reagent was O.S. 

The list of organic compounds tested to 
give positive or negative colour reactions is 
presented in Table 1. It is evident that all 
the alcohols, ketoneSj aldehydes, carboxylic 
acidS) amines and ethers tested in this inves¬ 
tigation gave positive colour reaction with 
basic fuchsin dye-reagent. In the case of 
cresyl fast violet reagent, only all the alco¬ 
hols and aldehydes gave positive reaction. 
Carboxylic acids, such as formici linoleic 
and oleic gave negative reaction with this 
reagent. Among ketones tested, all but 
cyclohexanone gave positive colour reaction. 
Phenetole, an ether, also gave negative 
result with cresyl fast violet dye-reagent. 

Both these dye-reagents do not exhibit 
regeneration of colours characteristics of the 
dyes when exposed to shortwave UV rays*’* 
and these are also not useful in producing 
aldehyde reaction In Feuigen procedure. 
Therefore, these dye-reagents are not similar 
to Schiff reagent. 

With 0.1 N NaOH, basic fuchsin dye- 
reagent gave an intense magenta colour and 
cresyl fast violet dye-reagent, a blue colou¬ 
ration. With tap and distilled water^ both 
the dye-reagents produced pale pink colou¬ 


ration. Cresyl fast violet gave a pale blue 
colouration with a mild hydrochloric acid, 
while with this acid, positive result was not 
achieved with basic fuchsin dye-reagent. 
Addition of solvent ether (pH 4.5 to 5.0) to 
basic fuchsin dye-reagent and to cresyl fast 
violet dye-reagent produced an uniform 
pink colouration in the former case aod an 
uniform bluish-violet colour in the latter. 
Chloroform reacted with both the dye- 
reagents producing pale red colour with 
basic fuchsin reagent and an extremely pale 
pink colouration with the other dye-reagent. 

From these observations, it is reasonable 
to conclude that a chemical reaction takes 
place between the reactive groups of these 
dye-reagents and those of the organic com¬ 
pounds. Formation of two-layered coloured 
solutions, as found in some of the compound- 
reagent mixtures, in the case of both the 
dye-reagents supports this interpretation. 
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Effect of certain herbicides on the pollen 
of Abutilon indicum (L.) Sw. 

The study of herbicidal action on repro¬ 
ductive organs of plants has received com¬ 
paratively less attention. This is not 
surprising in view of the fact that the 
eradication of weeds is emphasised either at 
pre-emergence* or at an early and active 
stage of growth prior to flowering*’*. 
Reproductive structures and yield remain 
unaffected if the herbicides are applied at 
an early growth phase*"*. Pollen investi¬ 
gation is necessary in order to assess the 
inhibiting effects of herbicides on the repro¬ 
ductive behaviour of plants. Because of 
unique ecophysioiogical responses of weed 
seeds and weed seedlings against herbicides, 
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a coiamon weed of the Malvaceae —Abuttion 
indioum (L.) Sw.—was selected for the 
purpose. 

From 9S«day old A. indicum plants 
(raised in a series of pots at the Experimental 
Garden of the Botany Department^ Univer* 
sity of Calcutta), 5 plants were selected per 
pot and were aerially sprayed by means of 
hand-held pressurised sprayer with three 
concentrations (10,100 and 500 ppm—each 
adjusted to pH 7.0) of the aqueous solution 
(100 ml) of MCPA (4-ChIoro-2 methylphen- 
oxyacetic acid); 2, 4-D (2, 4-Dicblorophen- 
oxyacetic acid) ; 2, 4, 5-TP [2-(?, 4, 5-Tri- 
chlorophenoxypropionic acid]; 2, 4, S-T 
(2, Ai 5>Trichlorophcnoxyacetic acid) ; 
2, 4-DB (4-[2i 4-Dicblorophenoxyacetic]- 
butyric acid); MCA, DCA and TCA 
(Mono-, Di- & Trichloroacetic acids); 
Dalapon (2, 2-DichIoropropionic acid) and 
MH (1, 2-dihydro-3j 6-pyridazine-dione) to 
the dripping point. Adequate controls and 
four replications were maintained per 
treatment. All herbicides were not of 
commercial formulations and were 99.9% 
pure. A week after treatment, pollen-grains 
from mature anthers were dusted on grease- 
free clean slides. To study pollen fertility, 
methods proposed by Sharma and Sharma* 
and followed by Ladizinsky* were adopted. 
Five hundred pollen-grains were scored for 
both treated and untreated plants and were 
considered normal if they were spherical and 
had darkly-stained cytoplasm. 

In general, plants treated with phenoxy 
compounds led to epinasty, chlorosis, wilting 
and temporary suspension of growth. These 
herbicides alongside maximum concentration 
of MCA; Dalapon and MH reduced pollen 
fertility (Fig. 1). The pollen-grains presumed 
to be sterile were deformed and had little 
stained or unstained cytoplasm characterised 
by emptiness, vacuolisation and plasma 
coagulation (Fig. 2). In this process; 2, 4-D 
was the most aggressive ; this was followed 
by MCPA and 2,4-DB. While these three 
herbicides were active at all concentrations, 
2, 4, 5-TP and 2, 4, S-T were less harmful. 


S 10 ppm 
100 ppm 


OQ ^OOpptr 

C. L nnl^Al 



Figs. J*2> Pollen fertility of A. iudicum : (I) Fer¬ 


tility percentage of pollen-grains as affe¬ 
cted by herbicidal spray daring anthesis. 
(2) Upper left: sterile pollen from 
2,4-D treated plants; upper right: 
sterile pollen from MH treated plants: 
lower centre: fertile pollen from nor¬ 
mal untreated plants. (All x230)* 

Among non-phenoxys, the activity seemed to 
be high for MH and MCA and low for 
Dalapon, all at 500 ppm. All concentrations 
of DCA and TCA were virtually ineffective. 

Differences in the magnitude of herbicidal 
action can be attributed to their chemical 
configuration. All potent herbicides proba¬ 
bly have an influence when applied at micro- 
sporogenesis on the behaviour and cellular 
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activities of microspores. Pollen sterility 
has been registered in crop plants like 
maize”, brinjal” and pea* with the use of 
MH, 2, 4-D and 2, 4, 5«T respectively, but 
there is no report on any tropical weeds so 
far. All phenoxys, together with MCA^ 
Dalapon and MH can render pollen-grains 
sterile and can be applied promisingly 
against noxious weeds. 

A. MUKHERJBE* 

Department of Botany, 

University of Calcutta, Calcutta>700 019. 

Received: 26duly, 1983. 

'^Present address: Department of Botany, 

Govt. College, Darjeeling. 

1 S. K. De Datta, PANS, 18,433. 1972. 

2 H. Bolton, Proe. Asian-Pacific iVeed Sei. Conf, 2, 
513,1973, 

3 L. J. Khare, Geobios, 5,217, 1978. 

4 G. C. Mitra and D. P. Singh, Dull, baton, Soc. 
Bengal, 28.115. 1972. 

5 N. W. Naylor and B. A. Davl«, Botan. Gas., 112, 
112.1950. 

6 A. Mukhopadhyay. Ph. D. Thesis, Univ. of Cal¬ 
cutta, 1981. 

7 A, K. Sharma and A. Sbarma, Chrowosome Tech- 


niques—Theory and Practice, 1971, p. 190, (Butter- 
worths, London.) 

8 G. Udizinsky. Eupkytiea, 28.179,1979. 

9 P. S. Oubey and L. P. Mall. Experlentia, 28, 600. 


Electron microscopy of the firns enusing leaf 
mosaic of jute in leaf-exudate 

Leaf mosaic of jute is a very serious 
disease, occurring in many jute-growing 
countries like India and Bangladesh*. A 
recent report from Bangladesh showed about 
59.3-100% incidence of leaf mosaic of jute 
resulting in 18-46% fibre losses*. The disease 
is caused by a virus and is transmitted 
through seed, grafting and whitefly vector 
Bemisia tabaci^~'’. Although some work 
have been done with regard to host range, 
transmission and symptomatology, repeated 
efforts to identify and characterise the causal 
virus have so far not been successful. The 
present investigation was undertaken to 
identify and characterise the causal virus 
under electron microscope. 



Pig. 1. Bleetroo micrograph of negatively sitiaed leaf exudate prepara. 
tloDS from jute plant infected with leaf mosaic virus showing 
spherical viiua particle (X 86790). 
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Seeds from both healthy and leaf-mosaic 
iofected jute plants (Corchorus cupsularis L. 
cv. D 154) were collected. They were sown 
in 15-cm clay pots containing clay loam soil. 
About three weeks after emergence^ the 
seedlings of the infected seeds showed 
typical leaf-mosaic symptoms, while those 
from healthy seeds remained green. Leaves 
showing typical symptoms of leaf mosaic 
and corresponding leaves from healthy plants 
were harvested^ washed and thoroughly 
dried. The presence of virus in these leaves 
was electron microscopically examined follo¬ 
wing modified leaf-dip method*. A few 
drops of double-distilled water were taken 
on a thoroughly clean and grease-free glass 
slide. Sharply cut and exposed end of a 
leaf was dipped in it with slight pressure so 
that part of the content of the ruptured cells 
flowed into the water drops. The dipping 
was repeated thrice. Then formvar-coated 
grids were floated on the drops with the 
coated surface facing down. The grids were 
taken out| excess water removed and dried. 
The grids were then negatively stained with 
2% potassium salt of phosphotungstic acid 
at pH 6.8 for 6 min. The grids were then 
rapidly dried and examined under electron 
microscope (Model Philips EM—300) at 
27500 magnification. 

Virus particles were observed in prepara¬ 
tions from diseased leaves^ while no such 
particle was observed in those from healthy 
leaves. Although the particles were fewer 
in number^ they were characteristic in shape 
and size (Fig. 1). The particles were sphe¬ 
rical in shape and measured about 23 nm in 
diameter. The present study, therefore, 
confirmed the viral nature of the disease and 
characterized the virus particle. 
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Relative activities of nitrogenase and nitrate 

reductase in mungbean and ciusterbean 
under dry land condition 

Available evidences*"* indicate that in 
certain legumes like soybean, NO, reduction 
Is more important at the pre-flowering stage 
whereas the nitrogenase activity (N,-ase) 
gains prominence after the leaf nitrate 
reductase activity (leaf-NRA) declines. The 
situation is reported* to be reverse in 
Phaseolus vulgaris, but the results generally 
support the succession of one mode of 
nitrogen utilization after the decline of the 
other. In Medicago sativOt increase of 
nodular-NRA under water stress has been 
shown* to be associated with declines in N,- 
ase and leaf-NRA. Thus, it seems that only 
one of the above three mechanisms principa¬ 
lly contributes nitrogen to plants at a time 
when the others are less eflective for one 
reason or another. In order to test this 
conjecturei N,-ase, leaf-NRA (representa¬ 
tive leaf disks) and nodular-NRA of cluster- 
bean {fiyomopgis tetragonohba var. FS-277) 
and mungbean {Vigna radtata var, S-8) were 
studied under field conditions during 7th to 
56th (pod formation) days from sowing (July 
22, 1982) on loamy sand soil (0.15% organic 
carbon, 12 kg haavailable phosphorus as 
P,0, and220kg ha"* available potassium 
as KyO) at the Central Research Farm of 
this Institute at Jodhpur (av. rainfall 
360 mm). 
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the availability of water to plants was 
generally low due to poor rainfall (173.5 mm) 
during the experimental period and stress 
was acute around the 19th day and also 
beyond the 35th day after sowing (Fig. lA). 
Undt.r these conditions^ N^-ase activity of 
both the legumes progressively increased up 
to about the 28tb day prior to the onset of 
flowering and declined thereafter (Fig, IB). 
N, ase activity per unit of nodule weight of 
mungbean was markedly more than that of 
clusterbean, whereas the leaf-NRA of cluster- 
bean remained markedly higher than mung¬ 


bean (Fig. ID). In the case of mungbean; 
the contention of stress-mediated increase of 
noduiar-NRA with associated declines in 
N,-ase and leaf-NRA may be broadly accep¬ 
table. This may not however, hold true in 
case of clusterbean, where the nodulai-NRA 
progressively declined beyond the 28th day 
of sowing. Results further indicate that N,- 
ase, leaf-NRA and nodular-NRA operate 
simultaneously rather than one at a time. 

This study suggests that the interplay of 
processes involved in biological N,-fixation 
and NO; assimilation may vary widely in 





Fig. 1. A. Average soil moUture during the experimental period (X-.-X soil moisture) 

where values within brackets indi^te the range of 'J* toll in bars and vertical lines 
represent rainfall. B, C and D indicate N|-ase activity, leaf-NRA and nodular- 
NRA respectively; | indicates the time of flowering. 

bean (Fig. 1C). In both mungbean and 
clusterbean; peaks of activity were attained 
around the 20th and the 28th day respecti¬ 
vely before the inception of flowering. Thus; 

NO; reduction and N,-ase activity in these 
legumes appear to be parallel, rather than 
successive events at different developmental 
stages. 

In contrast to the situation found in leaf- 
NRA; the nodular-NRA was generally 
higher la mungbean as compared to cluster- 


different legumes and a generalisation in this 
area seems rather difficult. 

NO; reduction and N,-ase activity seem 
to be parallel rather than successive proce¬ 
sses. But mungbean and clusterbean, under 
field drought, showed wide divergence in 
N.-ase, leaf-and nodular-NRA activities. 
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Responses of Abuliton indicum to pbenoxy 
herbicides 

While pre>sowing treatment with berbi* 
^ cides may allow the establishment of weed 
seedlings before proving lethal, it is impor¬ 
tant to decide upon an appropriate herbicide 
and a lethal range to tackle a pernicious 
weed. The present communication is aimed 
at finding out the ecophysiological responses 
to certain phenoxy herbicides of seeds and 
seediings of Abuti/on indicum (L.) Sw., a 
hairy perennial undershrub with golden 
yellow, which is abundant in the hotter parts 
of India and is a common weed along road¬ 
sides and in high cultivated lands. 

Acid-scarified (cone. U,S 04 for 2 hr) 
seeds of 4. indicum were washed thoroughly 
in distilled water and soaked in herbicidal 
solutions for 24 hr at room temperature (28 
±3°C). The herbicides were MCPA (4- 
chloro-2 methylphenoxyacetic acid), 2,4-D 
(2j 4-dicblorophenoxyacctic acid )4 2, 4, S-T 
(2, 4, 5-trichlorophenoxyacetic acid), 2, 4^ 
5-TP [2-(2j 4j 5-trichlorophenoxy) propionic 
acid] and 2, 4-DB [4-(2, 4-dichlorophenoxy)- 
butyric acid]. Aqueous solutions of these 
compounds were made to give 0.01 to 500 
ppm (mg/litre) of the active ingredient; the 
pH of these solutions were adjusted to 7.0. 
Following the pre-soaking; the seeds were 
washed again in water and then sown in plots 
of SO X SO sq cm. There were four replica¬ 
tions per treatment. The plots were watered 
regularly and kept under observation for 45 


days in order to record germination valued) 
seedling survival and other pertinent data. 

A somewhat uniform stimulatory action 
at 0.01-1.0 ppm was registered by MCPA 
and 2) 4, S-T) whereas such action came only 
from 0.01-0.1 ppm 2,4-D (Table 1). Although 

TABLE 1: Germination and seedling survival of 
A. indicum as affected by pre-sowing 
troatment with phenoxy herbicides 

Concentration Delay in Germination Seedling 

ofherbici- germins- as percentage survival 

des (ppm) tion from of control as per. 

the control centage 

(days) of control 


MCFA 0.01 

0 

138.8 

90 9 

0.1 

0 

116.3 

100.9 

1.0 

0 

116.3 

99.0 

to 

1 

91.8 

828 

100 

11 

46.9 

69.5 

500 

16 

102 

0 

2,4 D 0.01 

0 

137.0 

108.6 

0.1 

1 

132.6 

106.3 

1.0 

1 

97.8 

83.9 

10 

6 

50.0 

51.3 

100 

11 

23.9 

47.2 

500 

0 

0 

0 

2,4,5-T 

O.Oi 

0 

135 3 

98.4 

0.1 

0 

133.3 

103.2 

1.0 

0 

125.5 

104.3 

10 

0 

102.0 

1034 

100 

9 

60.8 

106.2 

fOO 

9 

19.6 

86.3 

2,4,5-TP 

0.01 

0 

151,3 

96.8 

0.1 

0 

159.0 

101.3 

1.0 

0 

166.7 

00.0 

10 

0 

174.4 

98.8 

100 

8 

102.6 

88.8 

500 

10 

28.2 

83.9 

2.4-DB 0.01 

1 

89.S 

102.5 

0.1 

0 

88.1 

98.7 

1.0 

1 

494 

96.5 

10 

5 

26.9 

54.9 

100 

13 

11.9 

13.7 

500 

13 

3.0 

0 


10 ppm 2) 4, 5-TP greatly improved seed 
germination) other pbenoxys at the same 
concentration were either inhibitory e.g.j 
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2,4-D and 2^ 4>DB or of no effect, e.g. MCPA 
and 2, 4, 5-T. A delay in germination was 
encountered, being marked with increasing 
concentration from 10 ppm onwards for two 
herbicides (2, 4>D and 2, 4-DB) and 100 ppm 
for three herbicides (MCPA, 2, 4, 5-T and 
2,4,5<TP). Abnormal germination was 
common at higher concentrations (100*500 
ppm) for all phenoxys. Seedlings^ arising 
from such pre-treatments, had their radicles 
protruding upwards and cotyledons buried 
in the soil—a case of negative geotropism. 

Seedlings derived from 500 ppm MCPA, 
2,4-D and 2,4-DB did not survive at ail. 
But this was not the case with other herbi¬ 
cides of the same concentration. While 
0.1-1.0 ppm 2, 4-D encouraged the vigorous 
growth of seedlings, stunted growth was 
noted in higher concentrations of MCPA, 
2,4, 5-T and 2,4, 5-TP. With the use of 
10-100 ppm 2, 4-D and 1-10 ppm 2, 4-DB, 
emerging seedlings were characterised by 
connation and malformation of leaves as well 
as irregular swellings on the stem. Further¬ 
more, toxic effects of phenoxy compounds 
were evident in tumour-like outgrowth at 
the root-stem transition zone, rudimentary 
root system, loss of geotropism by root, etc. 
All these symptoms preceded mortality. 

Stimulatory action of auxins on seed 
germination is relatively less known^~*. 
This is also established with A. indicutn 
upon pre-sowing treatment with 2, 4-D and 
related compounds. Possibly the external 
application of phenoxy herbicides at opti¬ 
mum dosage accelerated the accumulation 
and translocation of native auxins to such an 
extent as to either break dormancy or lead 
the process to perfection. 

Formative effect of 2, 4-D and 2, 4-DB 
on the developing/differentiating leaves of 
30-day-old A- itidiium plants was reported 
earlier*. This effect on seedling is possibly 
a consequence of the disturbance of correla¬ 
tion as indicated by Wu and Kozlowski* by 
treating seeds of Pinus reainoio with 
2,4, 5-T. 

Geotropic responses arc the ultimate 


manifestations of the actions and interactions 
among endogenous auxins. Phenoxy com¬ 
pounds are thought to disturb these normal 
actions**''. Although anti-tropistic aclivity 
is generally correlated with auxin acti¬ 
vity*”", all phenoxys used in the above 
study are strong auxins. 
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Growth and yield of Ammi majm under 
different plant and row spacings 

Ammi tnojut L., commonly known as 
honey plant, belongs to the family Umbelli- 
fereae. Its seed constitute princifal comm¬ 
ercial source of xanthotoxit, which is used 
in the treatment of leucodcrma and also in 
formulating suntan lotions. In view of 
changing economic conditions, the farmers 
have started thinking to it troduce some 
alternative crops which may prove more 
remunerative than they grow presently. 
Shifting some of the area to other suitable 
crops would not only ensure better returns 
but also help in diversifying the existing 
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cropping pattern. Preliminary studies have 
shown that this crop can be raised success* 
fully during winter in the Punjab. But for 
obtaining maximum yield suitable agrono¬ 
mic practices need to be worked out and 
proper plant spacings is one of the most 
important factors. The information on 
spacing in the literature is contradictory. 
AbroP at Jammu suggested that 60x15 
cm spacings is optimum for Ammi to get 
good yield. Singh* at Cbakarta and Bradu 
and Atal* at Jammu suggested as the opti* 
mum spacings of 45x30 and 90 x 60 cm 
respectively for Ammi maju,. The present 
study was conducted to work out the opti¬ 
mum plant and row spacing (plant popula¬ 
tion) for this crop under Punjab conditions. 

The field experiments on Ammi mojus to 
study the effects of plant and row spacings 
(Plant populations) on seed yield were con¬ 
ducted at Punjab Agricultural University 
during 1979-80 and 1980-81. The soil was 
loamy sand, testing low in organic carbon 
(0.15%) medium in P (15 kg/ba) and K (150 
kgjba). It was normal with respect to pH 
(8.2) and electrical conductivity (0.20 mmhos/ 
cm) values. The treatments consisted of 
twelve combinations of three plant to plant 
(30,45, 60 cm) and four row-to-row spacings 


(45, 60, 7S| 90 cm). The different plant 
populations under various treatments were 
74.0 (30x45), 55.5 (30x60), 44.4 (30x75), 
37.0 (30 X 90) ; 49.4 (45 X 45), 37.0 (45 X 60), 
29.6 (45x75), 24.7 (45x90) ; 37.0 (60x45), 
27.8 (60 x 60), 22.2 (60 x 75), 18.5 (60 x 90) 
thousands per hectare. The experiment was 
laid out in randomized block design with 
four replications, having a plot ^size of 2.5 
m X 8.0 m. The 55*day old seedling were 
transplanted on 30 November during 1979 
and 16 December during 1980. 

Since maturity of the crop is not uniform, 
the harvesting was done in the first week of 
May when the colour of 70% of the umbels 
turned brown and stems turned from green 
to pale-yellow to avo'd shattering of the 
seeds. The first irrigation was applied 
immediately after transplanting. Timely 
irrigations were applied throughout the 
growth period of the crop. The crop received 
75 kg N and 50 kg P,Oe/ha during the years. 
One-third of nitrogen and whole phosphorus 
was drilled at transplanting and remaining 
nitrogen was applied in two splits 45 and 90 
days after transplanting. 

During both the years (Table 1 ), the 
higher seed yield was recorded with higher 
plant population per hectare especially where 


TABLE 1 : Effect of difforont plant populations on tho growth and yield of AmnA mojus 


Plant 

Population/ha 

COCO) 

Seed yield 
(q/ha) 

Plant height 
(cm) 

No. of 1 
Perj 

>ranches 

)lant 

I9K0-''7 

No. of umbels 
per plant 

Weight of grain 
per50c.c. 

1979-80 

1980-81 

1979-80 

1980-81 

1979.80 

1979-80 

1980-81 

1979-10 

1980-81 

74 0 (30x 45) 

10.8 

12.9 

158.7 

148.0 

129.9 

159.9 

6.M 

125.8 

22.2 

26.2 

35.5 (10 X 60) 

10,7 

IS.8 

159.6 

141.8 

111.6 

107.0 

78.7 

95.6 

20.9 

25.4 

49.4 (43 x 45) 

10.2 

12.0 

156.0 

146.8 

114.2 

129.0 

67.5 

118.0 

21.2 

25.8 

44.4 (30 x 75) 

10.1 

13.8 

160.8 

148.7. 

132.2 

109.7 

85.6 

99.4 

20.5 

26.4 

37.0 (30 X 90) 

10.2 

13.8 

161.9 

114.0 

129.6 

118.5 

82.0 

109.1 

21.d 

27.0 

37.0 (45 X 60) 

9.7 

11.8 

156.9 

145.0 

89.3 

132.2 

65.2 

124.1 

20.1 

27.5 

37.0 (60 x 43) 

9.0 

12.4 

156.1 

151.3 

1190 

118.5 

73.2 

108 2 

21.0 

27.7 

29 6 (45 X 75) 

9.2 

12.8 

156.2 

145.7 

123.5 

116.7 

77.4 

987 

21.8 

28.0 

27.8 (60 X 60} 

10.5 

11.3 

150.2 

145.9 

101.0 

132.9 

66.3 

117.9* 

21.4 

27.6 

24.7 (45 X 90) 

10.0 

11.2 

162.5 

145.1 

134 5 

129.5 

81.5 

107 4 

21.6 

26.8 

22.2 (60 X 75) 

9.9 

13.S 

160.8 

141.4 

9^.7 

118.0 

72.0 

107 8 

20.2 

26.1 

18.5 (60 X 90) 

9.4 

12.8 

165.2 

147.9 

110.7 

146.5 

68.7 

130.5 

20.4 

27.4 

S.Eoi. 

0.2 

0.1 

6.3 

5.6 

16.3 

17.3 

135 

14.3 

1.0 

1.1 

C. 0.5% 

N.S. 

N.S. 

N. S. 

N.S. 

N.S. 

N.S. 

N. S. 

N.S. 

N.S. 

N. S. 
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be plants were spaced closer within the 
rows, i.e. 30 cm. The maximum seed yields 
were obtained with 74.0 and 55.5 thousand 
plant populations per hectare during both 
the years. However, these differences were 
not statistically significant. The growth 
and yield contributing characters like plant 
height, number of branches and umbels per 
plant and seed weight were also not affected 
significantly during both the years. 

Keeping in view the plant canopy and 
other cultural practices, it may not be con* 
venient to follow closer row spacing than 
45 cm. So there is a need to try still closer 
spacing, especially between the plants. It 
miy be concluded that to get high seed yield, 
Ammt majut may be planted in lines keeping 
plant*to-piant distance of 30 cm and a row* 
to*row distance of 45 cm (74.0 thousand 
plant population per hectare). 
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Effect of intcrstock, rooistock and 
self-rooted cuttings on sex*r8tlo 
in sweet lime 

Sweet lime {Citrus limettioidea Tanakal 
is known for its fruits having a therapeutic 
value. Its fruits ripen the earliest among 
all Citrus species and thus command the 
market during August-September. The 
cultivation of sweet lime has, however, been 
restricted due to its shy*beariog habit which 
is due to large proportion of staminate 
flowers*■*. The sweet lime trees, parti* 
cularly raised from hard*wood cuttings 
assume a shy-bean..g habit after yielding a 


couple of good crops' . When Jatti Khatti 
is used as rootstock, the plants assume vigo¬ 
rous vegetative growth and needs severe 
periodic pruning. More vegetative growth 
also leads to the diversion of assimilates 
thereby affecting flowering. Rnbidoux, when 
used as rootstock or interstock, exhibits 
dwarfing effects on scion. Therefore, a trial 
was laid out at Fruit Research Station, 
Bathinda in 1976 with three treatments: 

(i) sweet lime budded over Jatti Khatti ; 

(ii) sweet lime budded over Jatti Khatti 
with Rabidoux as an interstock; and 

(iii) plants raised from self-rooted stem 
cuttings. Though the trees Ciime into bear¬ 
ing two years earlier, the commercial bloom¬ 
ing was recorded this year. Hence, it was 
considered desirable to see the effect of 
rootstock and interstock on sex-ratio, parti¬ 
cularly the percentage of hermaphrodite 
flowers. 

Male and hermaphrodite flowers were 
counted from ail the sides of the trees and 
on each tree 100 flowers were observed for 
their sex. The experiment was replicated 8 
times with one tree as a treatment unit. The 
angular transformation of data was done. 

Plants budded over Jatti Khatti gave the 
highest percentage of hermaphrodite flowers 
(Table I) which was highly significant over 


TABLE 1 : Effect of Intcrstock, rootstock and 
seir-rootad cuttings on percent her¬ 
maphrodite flowers 


Treatment 

Heim iphrodite flowers 
(%) 

Kubidoux as inter&tock 

18.27 (9.83) 

Jatti Khatti as rootstock 

24.64 (17.38) 

Self-rooted cuttings 

16.88 (8.43) 

C. D. at 5% 

4.59 

C. D. at 1% 

6.36 


Figures in paientheses are retransfoiined values 


interstock and plants raised from cuttings. 
In plants on Rubidoux as interstock and 
sweet lime on its stem cuttings the percen¬ 
tage of hermaphrodite flowers was quite low, 
the lowest being in the plants raised from 
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the stem cuttings although the difTerences 
were statistically insignificant. 

This clearly indicates that sweet lime 
plants should be raised on Jatti Khatti root* 
stock and not by cuttings. 
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On the life-history of Euproctis lunata W. 
and £. mbnotata W. (Lepidoptera : 
Lymanlriidae) infesting cashew 
in Orissa 

Lymantriids or tussock moths are a 
destructive group of leaf-feeding insects and 


have a wide host range such as, castor, 
cotton, cashew, guava, pomegranate and 
coffee'’*. In Orissa, two species of lyman¬ 
triids, viz. Euproctin lunata W. and E. 
subnvtata W. regularly infest the cashew 
plantations particularly on post-monsoon 
flushes and cause heavy damage to the young 
trees. The life-history of these two species 
was studied on cashew plants in the inse^ctary 
of the Entomology Department, O.U.A.T. 

Egg : The gravid moths of E. lunata 
laid 280-327 eggs on the undersurface of 
tender leaves in 15-17 tubular egg strands, 
each containing an average of 19 eggs. 
Eggs were arranged in paired rows and were 
covered with a hairy matrix. On the other 
hand, females of subnolata laid 186-273 
eggs on the lower leaf surface in 4-8 egg 
batches. These eggs were round, distinctly 
depressed at the pole, shinning, creamy- 
white when freshly laid and changing to 
greyish yellow before hatching. The incu¬ 
bation period of E. lunata and B> subnotata 
varied from 6-7 days and 6-9 days 
respectively. 

Larva : Freshly-emerged larvae of both 


TABLE 1; Life Stages of E. lunata and E. subnotata (temp. 24.7X and <7% R. H.) 


Stages 


Duration (days)* 




E lunata 

E subnotata 


Mean 

± S. U. 

Mean ± 

S. D. 

t^gs J 

6.45 

0.'4 

7.00 

1.02 

La«va(^^^ta^s) 

I 

3.35 

0.62 

5.35 

0.41 

ir 

3 35 

0.24 

4.50 

0.47 

ill 

3.15 

0.24 

4.20 

0.42 

I*' 

3.55 

0.44 

4.25 

0.35 

V 

3.45 

0.37 

5 20 

0.42 

VI 

3.80 

0,35 

5.10 

0.31 

Total 

2'J.65 

1.04 

2'.60 

1.96 

Pupa: 

1700 

000 

1S.60 

0.69 

Adult longevity: 

Female : 

Pre-oviposition 

1.25 

0.42 

2.50 

0.47 

Oviposition 

2.75 

0.42 

2.2S 

0 42 

Post-oviposition 

3.73 

0.66 

2.10 

0.21 

Male: 

4.40 

0.66 

4.;o 

0.41 

Total life cycle 

5I.05 

2.31 

58 00 

4.10 


* — Mean of 10 individuals 
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the species were pale orange and were 
sparsely clothed with poisonous hairs. There 
were 6 larval instars. Moulting took place 
in the evening hours. The larval stage 
occupied 19*22 days in E. lututto and 27-33 
days in B. subnntala (Table 1). The early 
instar larvae were greearious and fed on the 
leaf tissue. Later instars defoliated the 
plants completely. 

Pupa : Pupation took place in thin silken 
cocoons in both E lunata and E. wbnointa 
on the plant surface. Pupie were obtect 
and were slightly larger in the former 
species. Pupal stage lasted for 17 days and 
14-16 days respectively in the above spp. 

Adult: The adult moths emerged during 
the evening hours. The moths of E. lunata 
were weak fliers. The two sexes in E, 
aubnotata were distinctly different with 
respect to their colour pattern. The male 
moths were dark grey with three yellowish 
specks at the anal margin of the fore wings^ 
while the female moths were larger, robust 
and dark yellow in colour with three black 
spots on the anal margins of the fore wings. 
Mating took place during the day and the 
females were pro-ovigenic. The life-cycle 
of E. lunata was completed earlier than the 
E. subnotata (Table 1). 
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Percentage of oxalic acid in leaves of 
different varieties of Beta vulgaris 
grown in sodic soils* 

Beta vulgar is L.| commonly known as 
sugar-beet, belongs to the Chenopodiaceae, 
commercially! 15-16% sugar is obtained 
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from its roots, and the crop supplies about 
45% of the world sugar*. In obtaining sugar, 
only roots are utilized while leaves are left 
as waste material. It is reported by Paul* 
that in the crown portion with leaves oxalic 
acid ranges from 1.72 to 3.10%. Commer¬ 
cial importance of oxalic acid in various 
industries like, textile, dye stripping, degum- 
ming and other industries is well-known*. 

Free oxalic acid levels in leaves of 
different varieties of sugar-beet, grown in 
sodic soils at Biomass Research Centre; 
Banthra during 1981-82 were determined. 
The seeds obtained from project coordinate 
sugar-beet. Pant Nagar Agriculture Univer¬ 
sity, Naini Tal were utilized for raising the 
varieties. 

Sugar-beet crop under Lucknow condi¬ 
tions mature during the month of March/ 
April. Mature leaves of all the varieties 
were collected on a single day. These were 
oven-dried at 60-80X for 24 b, powdered 
and packed in polythene bags. 

The dried powder of each sample was 
taken in conical flasks to which 100 ml of 
distilled water was added. The llask with 
the leaf powder was placed over a water 
bath and heated for 8-10 h. The filtered 
solution was titrated against N/10 sodium 
hydroxide solution (Normality—0.199 N) and 
the readings so obtained were converted to 
percentage after multiplying with the oxalic- 
acid factor. The average percentage 
obtained of free oxalic acid is recorded in 
Table 1. 

It is observed from Table 1 that out of 
the 18 varieties of sugar beet; maximum 
percentage of free acid was found in the 
varieties Desperensply Re (0.67%), Ramolave 
(0.63%), H-6120 (0.60%) and AJ-2 (0.58%). 
Medium percentage of acid was found in 
Polyrave-E (0.51%), Semarave (0.45%), 
Marinapoly (0.50%) and Tribel (0.53%). 
Lowest percentage of acid was found in 
VitoI-24 (0.13%), Trirave (0.26%) and 
Satorave (0.32%). 

IWRI Research Fublicatian No. 201 (NS). 
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TABLE 1: Prno oxalic acid pefeentaga In taavaa 
of dlfforont varlotlea of Beta vulgaris 
grown In sodle soils at Biomass Rasa- 
arch Centra, Banthra, Lucknow 

Variety 

Acid (% dry wt.) 

Vitol-24 

0.13 

Remolavc 

0.63 

Dssperensply-Rc 

0.67 

Semarave 

0.45 

M. Marinapoly 

0.52 

AJ-l 

0.57 

Tribel 

0.53 

M. Autopoly 

0.51 

Satorave 

0.32 

M. Magnapoly 

0.48 

Polyravc-E 

0.35 

M. Extrapoly 

0.43 

Polyrave-N 

0.58 

Poly-X 

0.43 

H-6120 

0.60 

Ramonskaya-Oe 

0.54 

Trirave 

0 26 

AJ.2 

0.58 


The average yield of fresh leaves is 
8.98 tons /ha. Usually the leaves have 
about 80% moisture content, thus on average 
availability of dry leaves will be nearly 
about 1.80 tons/ha. Thusi from a field of 
one hectare sugar>beet, 8-10 kg oxalic acid 
can be obtained (besides utilization of tubers 
for alcohol or sugar production). This could 
be an additional source of income to the 
farmers^ thus here the waste material can be 
of industrial use. 
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Studies with a new growth regulator (dtkegd- 
lac^odinm) on some morphophysiological 
characters of R.*phanus sativus L. 
DikegulaC'Sodium is a new physiologica¬ 
lly active growth regulator with a broad 
spectrum of diverse effects on plant growth 
and development*'*. No report is yet 
available about its effects on seedling growth, 
root morphology, geotropic response, chloro¬ 
phyll and carotenoids synthesis in Raphanus 
sativua L.—an important vegetable crop. 

Seeds of R. sativt s were germinated in 
sterilized Petri-dishes, lined with a double 
layer of filter paper, kept moist with either 
distilled water (control) or test solutions. 
Twenty seeds were placed in each dish and 
three replicates of each were repeated thrice. 
The experiments were run for 96 h under 
continuous light at temperature of 28i:2'’C. 
Acetone soluble carotenoids and chlorophylls 
were estimated by determining the optical 
density of the extracts at 470 nm and 660 
nm*’*, respectively by the help of photoele¬ 
ctric colorimeter. Dry weight of radicle 
and hypocotyl was taken after drying them 
in an oven for 24 h at SO’C. 

Dikegulac-sodium inhibited root growth 
and caused negative geotropic response 
(Table 1). The reduction of root length 
increased with increased concentrations. 
The growth of root hairs was severely inhi¬ 
bited beyond 100 mg/1 concentration. The 
percent germination and hypocotyl growth 
were not significai.tly affected by the treat¬ 
ment. After 36 h of setting experiments, the 
radicles of seedlings treated with high con¬ 
centrations became negatively geotropic. 
Dikegulac treatment retarded the formation 
of chlorophyll and carotenoids. The dry 
weight of radicle was reduced, whereas dry 
weight of hypocotyl increased in all the 
solutions tested except 300 mg/1. - 

Dikegulac-sodium works counter to 
gibberellins and auxins and in some respects 
it seem similar in action to morphaetins*. 

In recent years, evidence have accumulated 
suggesting that roots are the site of gibbeie- 
llin (OA) biosynthesis*. The inhibition of 
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TAlLt 1; EffMt of 4ik«|ulM>iedlum on 4>day oM •Mdtint* of R. sallna 


Parameter 


Concentration (mg/I) 



Control 

100 

200 

300 

500 

Germination 

90.33 

89.66 

89.66 

$0.66 

88.33 

(%) 

± 

± 

± 

± 

1 


3.0 

4.0 

3.5 

3.0 

2.0 

Negative 

Nil 

Nil 

6.00 

9-00 

15.00 

geotropism 



t 

± 

± 

(%) 



0.0 

1.0 

1.0' 

Length of 

S0.00 

35.18 

28.47 

22.77 

18.33 

radicle 

± 

± 

t 

± 

± 

(mm) 

S.0 

2.8 

34 

2.2 

2.0 

Length of 

32.06 

32.C0 

30.00 

27.33 

27.00 

hypocotyl 

± 

± 

± 

± 

± 

(mm) 

2.9 

2.7 

3.1 

2.1 

2.6 

Dry weight 

0.66 

0.63 

0.56 

0.53 

0 43 

radicle 

± 

± 

± 

± 

1 

(mg) 

0.05 

0.04 

0.05 

0.04 

0.03 

Dry weight 

6.16 

8.26 

7.36 

7.00 

6.00 

hypocotyl 

± 

± 

± 

± 

d: 

(mg) 

0.32 

0.45 

0.42 

0.41 

0.49 

Optical 

0.161 

0.15S 

0.148 

0.14S 

0.120 

density 

± 

d; 

± 

db 


(470 nm) 

0.023 

0.020 

0.014 

0.012 

0.012 

Optical 

0.100 

0.098 

0.087 

0.082 

0.065 

density 

t 

d: 

± 

± 

1 

(660nm) 

0.014 

0.012 

0.008 

0.010 

0.005 


growth of primary roots and root hairs with 
different concentrations of dikegulaosodium 
is possibly related to its effects on GA 
biosynthesis. The action may cause reduc¬ 
tion in GA as well as GA-induced DNA 
biosynthesis necessary for root growth. 

Geotropic growth curvature results from 
unequal growth rates along the upper and 
lower sides of the responding organs*. 
Dikegulac-rodium induced negative geotro- 
pism may be attributed to disruption of auxin 
transport or reduction of lAA and trypto¬ 
phan level in roots***. These effects are 
similar to those of morphactins. 
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Changes in activities of some oxidative and 
hydrolytic enzymes of orange (Citrus 
reticulata bianco) Infected by 
Alternaria alternata 
<Fr.) Keissl 

Profound changes in activities of several 
enzymes are knovn to take place in fruits 
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during patbogenests. Hydrolytic enzymes 
such as pcctolytic, cellulolytic and proteoly¬ 
tic enzymes help pathogens to penetrate and 
invade host cells easily and efTectively. 
Some oxidative enzymes, on the other hand; 
have been implicated in defence mechanisms 
of plants*. The present investigation was 
undertaken to study the changes in activities 
of some oxidative and hydrolytic enzymes of 
Nagpur mandarin oranges infected by a 
strain of AHerttoria aheinata (Fr.) Keissl^ 
isolated in this laboratory*. 

Healthy fruits were surface-sterilized by 
washing in ethyl alcohol and were inoculated 
by injecting 0.2 ml (2x10* spores/ml) of 
A. alternata. Inoculated fruits were wrapped 
in sterilized polyethylene bags and incubated 
for 10 days at 26i2''C. Control fruits were 
also kept under identical conditions. 

Enzyme activities in both rind and pulp 
portion of fruits were measured. Thirty 
percent extract was prepared in 0.1 M 
sodium phosphate buffer (pH —7.0.) Preli¬ 
minary experiments indicated that addition 
of PVPP (Polyvinyl polypyrrolidinoncj 
Sigma U.S.A.> in the extraction mixture had 
no effect on the recovery of enzyme activity 
and, therefore, it was not used in subsequent 


analyses. Homogenate was passed through 
a double layer of cheese cloth and clarified 
by centrifugation at 12,000 x g for 20 min. 
The supernatant was used as enzyme prepara¬ 
tion. Peroxidase, catalascj ascorbic-acid 
oxidase and cytochrome-oxidase activities 
were measured following the methods of 
Maxwell and Bateman*. Amylase and inver- 
tase activities were measured by the metl|,od 
of Mattoo and Modi*. Reducing groups 
liberated from starch and sucrose were 
measured by the method of Nelson*. 
Protease activity was measured by the 
method of Ettan and Bateman*. Proteins 
in enzyme preparations were estimated by 
the method of Lowry et al'. 

The activities of enzymes studied were 
generally affected by 4. alternata infection 
(Table 1). Peroxidase activity decreased in 
rind but remained unaltered in pulp. 
Catalase and ascorbic-acid oxidase activities 
increased in both the tissues. Cytochrome 
oxidase activity decreased in rind and was 
unaltered in pulp. Invcrtase activity^ how- 
ever; decreased with concomitant increase 
in amylase activity in both the tissues. 
Protease activity also increased in both the 
infected orange tissues. 


TABLE ] : Activltlu cf oxtdativa and hydrolytic anzymas of oranga frulti Infacted by A alternata 




Rind 

Pulp 



Healthy 

inrected 

Heultiiy 

Infected 

Peroxidase 

OO/min/mg protein at 485 nm 

31.97±3.39 

2*2.60±4.79 

»1.68±5.29 

71.6115.20 

Catalase 

OO/mio/mg protein at 340 nm 

l.i7±0.31 

2.03 ±0.75 

4.5910.11 

8 0412.90 

Ascorbic acid oxidase 

OO/min/mg protein al 260 nm 

3.95±0.39 

4.59±0.28 

19.86l3.21 

28.8913.19 

Cytochrome oxidase 

OD/min/fflg protein at 550 nm 

9.88±0.98 

7.76±0.76 

37.00dh3.70 

37.0112.00 

Amylase 

(mg reducing sugar liberated 
giucose/hr/mg protein) 

9.30£4.40 

26.00±4.S3 

I4.80±7.6 

6*1*0014.48 

Invertase 

(mg reducing sugar liberated glucose/ 
hr/mg protein) 

2.84d:C.36 

J.15±0.37 

4.8610.4 

2.44i0a39 

Protease 

(mg prptide fragment (B.S.A.) 
libergted/mg protein/hr.) 

2.26±0.44 

4t52±0.50 

7.4010.46 

10.7411 86 


* P Z 0.03 P Z. 0.02 *•* P /, 0.001 
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Increased catalase activity bas been 
reported by many workers in diseased plant 
tissues*’*'”. However^ a decrease in catalase 
activity together with an increase in peroxi* 
dase activity in orange fruits have been 
reported by Chauhan et al*. Ascorbioacid 
oxidase have been reported to increase 
during other fungal infections* A change 
in cytochrome-oxidase activity in plant 
tissue during infection probably reflects 
impaired mitochondrial functions. In mango 
fruits infected by Aspergillus flavus, a 
decrease in both invertase and amylase 
activities have been reported by Mazumdar 
and Modi“. Howeverj in infected apple 
fruits no change in amylase but a decrease 
in invertase activity was observed by 
Massand and Chhatpar**. A number of 
workers have reported an increase in pro¬ 
tease activity during fungal pathogenesis*” •• 
It has been suggested that various amino 
acids released by protease action are imme¬ 
diately oxidized by fungal amino-acid oxi¬ 
dases resulting in dissappearance of released 
amino acids. Thus^ both amino-acid oxidases 
and proteases appear to help the pathogen 
to attack the healthy tissue easily and 
elTectively. 
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Relative susceptibility of Ptunv^ rootstocks 
to Ibne induced Fc-chlorosis 

The availability of iron (Fe) to the plant 
is controlled rather sharply by the soil pH. 
In acid soils; appreciable amounts of iron 
are dissolved in the soil solution and availa¬ 
ble to the plant. However, in neutral or 
alkaline soilS) iron is much more insoluble. 
In all the soils containing lime concentration 
>20%, the resulting increase in pH will 
cause symptoms of iron deficiency to appear 
in plants. Generally, the almond and peach 
X almond hybrid have been reported more 
tolerant to iron chlorosis as compared to the 
peach plants*"’’’*. The information regar¬ 
ding the Prunus rootstock tolerant to iron 
chlorosis is lacking in India. Therefore, 
studies were conducted to determine the 
relative susceptibility of peach and almond 
rootstocks resistant to lime Induced iron- 
chlorosis. 

Five rootstocks, viz. Sloh (peach x 
almond hybrid), Sharbati, Sufeda, Noki and 
Chakli cuitivars of peach with a population 
size of SOO each were transplanted in the 
nursery of Department of Horticulture; 
Punjab Agricultural University, Ludhiana 
during 1980-81. The soil was light textured, 
loam with pH 8.S, conductivity (mmhos/cm) 
>1.0, calcium carbonate >10% and lime 
concentration >20%. One-year-old seedlings 
were screened every year for the extent 
of chlorosis during August by visual observa¬ 
tions and giving numerical values. The 
study was substantiated by estimating the 
total chlorophyll content in healthy and 
chlorotic seedlings*. 
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The population of the seedlings with 
chlorotic leaves was very high in cvs of peach 
as compared with that of peach x almond 
hybrid seedlings (Table 1). During both the 
years, chlorotic seedlings (8.61 and 9.17%) 
were almost the same in peach x almond 
hybrid. These were significantly lower than 
those obtained in peach cultivars. Signifi- 
cantlyj highest chlorotic population (S4.79 
and 41.25%) was obtained in Chakli 
rootstock. This was followed by cv Sufeda 
in susceptibility to iron chlorosis. 


and Grasselly* who reported that peach x 
almond hybrids G.F. 677 and G.F. S57 were 
more resistant to chlorosis than peach seed¬ 
lings G.F. 30S and S 2489 on calcareous soils. 
Earlier, Kester and Hansen* and Khajuria 
et al,* reported that almond and peach x 
almond hybrid seedling were tolerant to 
chlorosis but the peach seedlings were not 
resistant. * 

Sloh (peach x almond hybrid)} NokI, 
Sharbati, Sufeda and Chakli rootstock were 
found to be decreasingly tolerant to lime' 


Table 1: PaacH and almond taadllngf •hewing chlorosis and total chlorophyll content 



Chlorotic 



Total chlorophyll (mg/g 


Rootstock 

seedlings 



fresh wt. basis) 




(%) 


Healthy 

Chlorotic 


1980 

1981 

19 0 

1981 

1980 

1981 

Sloh (peach x 
almond hybrid) 

8.61 

9.17 

1.42 

1.64 

0.46 

0.50 

Sharbati 

27.10 

24.09 

1.39 

1.43 

0.39 

0 41 

Sufeda 

33.40 

35.32 

1.31 

1.34 

0.31 

0.26 

NokI 

23.75 

26.28 

1.40 

1.57 

0.25 

0.30 

Chakli 

54.79 

41.25 

1.20 

1.12 

0.15 

0.27 

C.D. at: 




• 



5% level 

4.-. 73 

3.643 

NS 

0.617 

0.115 

NS 

1% level 

7.369 

5.625 

NS 

NS 

NS 

NS 


During 1980} total chlorophyll content of 
healthy leaves did not difier significantly in 
the various rootstocks studied. However^ 
during 1981 significantly highest total chloro¬ 
phyll content (1.64 mg/g) was noted in Sloh 
seedlings as compared with that produced in 
leaves of peach rootstocks. It is also evident 
that chlorophyll content in the chlorotic 
leaves to the tune of 0.46 and O.Sl mg/g was 
produced during 1980 and 1981 respectively. 
In the chlorotic leaves of peach cvs chloro¬ 
phyll content was lower than that noted in 
peach X almond hybrid leaves. Among the 
peach lineS} significantly lowest chloro¬ 
phyll content (0.15 mg/g) was produced in 
the chlorotic leaves borne on Chakli 
seedlings. 

The present findings are in concurrence 
with those reported by Bernhard*} Rallo* 


induced iron chlorosis. Fe-chlorosis is a 
grave problem in the peach plantation on 
high pH soils. Therefore, the use of Sloh 
(peach X almond hybrid) rootstock will 
amelioerate this problem. 

G. S. KAUNDAL 
A. S. BINDRA 

Department of HOtticuUure, 

Punjab Agricultural Uuivcrsity, 

Ludhlan8-141001. 

Received: 20 June, 1983, 
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2 C. Graaieily, Bull. Technique d’informatien No. 279. 
p. 387.1973. (PI. Br. Abstr. 43 ; 10052). 

3 D. B. Kester and C. J. Hansen. Proe, Amer, See, 
Hort. Sel.,B9, 100,1966. 

4 H. N. Kbajuria, C. Grasselly and O. Gillie. Frail 
Breeding In India (Ed. G. S. Nijlarf, 1977, (Oxford 
and IBH Publishing Co.. New Delhi), 

5 L. Rallo, Informac. tee. econ. agar,, 1,185,1970. 
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CALCUTTA BEYOND 2000 A. D. 


THE above title was the subject of a 
” seminar held in Calcutta during 
February 15-17, 1984. The seminar was sub¬ 
divided into ten sessions namely Popu¬ 
lation, Housing and Area Development. 
Traffic and Transportation, Health and 
Environmental Hygiene, Water supply and 
Drainage. Education, Industry and Power, 
Trade and Commerce, Communication, and 
Employment. Each session had a topic 
which was discussed by a number of spea¬ 
kers based on a key-note address. The time 
allotted for each topic was rather short in 
consideration of the importance of the 
problem. 

An overall view of the problems of 
Calcutta and its citizens has been a subject 
of much discussion in recent times. After 
the partition, of India, population of 
Calcutta is greatly exploded. Moreover, an 
influx of population from the rural areas of 
West Bengal as well as from other states 
has complicated the development of the 
city in all respect. After independence, 
plans are devised by the authority to cope 
with the exploding population of the city. 
But these plans ace sometimes criticised not 
to be tuned on an integrated base. In 
consequence, all the problems discussed in 
the seminar remain still unsolved. Footpath 
dewellers are increasing in number, trans¬ 
portation has been a nuisance, Health and 
Hygiene are at stake, a medium heavy 
shower over-floods the streets for hours, 
power failure is a regular phenomena* 
Telephones remain frequently dead, the 
education system is on the verge of a colla¬ 
pse resulting in a vast unemployment 
problem. 


The aim and object of the seminar was 
to indicate the vastness of the problems 
to be envisaged during the next fifty jears, 
at least. It is to be reminded that if a 
due consideration would have been given 
in the year 1950 A. D. to envisage the 
problems of Calcutta today and attempts 
would have been made to cope with those 
problems by proper planning, the present 
distress in the city life could be reduced to 
a large extent. This sort of planning for 
the future has been a regular feature in the 
developed countries and a subject named 
Futurology has emerged out of such ideas 
in scientific planning for the future. 

India, through its five year planning 
combats with the problems of the people 
of the country. That these five year plans 
are not adequate is seen from the fact 
that the distress of people is not reduced. 
One of the reasons is that a due consi¬ 
deration is not given for the problems to be 
inflated in near future. We arc now 
entering the seventh five year plan period. 
Planners of our country may now look 
forward at least for the next fifty years 
to draft a final plan for the country. It is 
also required that specific problems for a 
certain region of the country should not be 
over-looked. With this context, the Semi¬ 
nar on Calcutta Beyond 2000 A. D. was 
organised. 

It can not be ^claimed that the seminar 
resulted in predicting unique solutions for 
all the problems. It rather emphasises that 
similar discussions on regional basis on the 
different problems by scientists, techno¬ 
crats and planners be held before drafting 
an integral plan of the country. India does 



not lack in resources, it has enormous 
manpower, it has talented persons who can 
think of the right problems and can indicate 
the solutions. It is required to coordinate 


these ideas in practice to utilise our human 
and material resources to raise the country 
over the potverty line. □ 

5. B. Karmohapatro 


BEES, POLLINATION AND MELIS SOPALYNOLOGY 

JANA MAjUMDAR and SUNIRMAL CHANDA* 


COR ages bees, especially honeybees, have 
* been proved to be very intelligent. They 
help in the production of crop wealth 
f'hesc insects contribute honey, which is one 
(^f the choicest free gifts of nature. 

Bees as pollinator 

Bees reveal a definite capacity for per* 
ception of form, size, colour,number, pattern 
taste and smell. By mobilising all such 
faculties workers of a colony become accus¬ 
tomed to a specific floral source for the 
collection of nectar and pollen. If the 
particular floral source is abundant, all the 
foraging workers of a colony may confine 
their visits to the same source. If it is not 
so, smaller groups in a colony may get 
conditioned to different floral types at a 
time. It may thus be observed that an 
individual foraging worker be confines its 
visits for a specific time to a single floral 
type as long as the flowering period lasts. 
This interesting behaviour of bees is called 
'floral fidelity which explains their signifi¬ 
cance in pollination. 

Most other pollinating insects drift at 
random from one source to another and 
therefore are not consistent pollinators. 
By virtue of their floral fidelity, honeybees 
are considered to be the most efficient 
pollinators. 

If more than one crop are flowering 
simultaneously, bees fix their preference in 
favour of the plant species which produce 
more palatable and nutritive nectar and 

•Division i.f Palynology & Envinmnientai Biology. 
iJose Institute Calcutta-7000(W. 


pollen, Ignoring other species which, 
therefore remain unattended for pollination. 
In the case of weeds competing with the 
main crop, bees may often be artificially 
conditioned or deconditioned as to make 
them pollinate a particular crop by inducing 
visual, alimentary or olfactory reflexes'. 

Importance of bees as crop-pollinators 
has profound significance. If bees are 
protected against indiscriminate insecticide 
damage and are systematically used in Indian 
agriculture, they may give us additional 



Fig. 1. Diagram of the anatomy of a worker bee, 
with the body hairs removed, ahowtng the 
appendages of the left aide. 

1, ?, 3 : thoracic segments ; I, II. Ilf, IV. V 
VI,VII: abdominal segments; Ptb: Proboscis 
Ma : Maxilla: Md : Mandible ; Lm; Labrum 
Lb: Labium; Th: Thorax ; W : Wing ; Ah : 
Abdomen ; Cor ; Corbicula; Sp: Spiracle. 
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harvests. It has been found that prolific 
strains of bees with' bigger bodysize and 
longer tongue*reach which, besides giving 
higher honey yields, can also serve as better 
crop"poIlinators*. 

Insects which carry away pollen to feed 
their young, possess various collecting 
devices. The greatesf specialization is met 
in Apis, in which the outside of the tibia 
of the third pair of legs is developed into 
corbicula, a special apparatus for the 
temporary storage and transport of pollen 
(Fig. 1). The weight of a pollen load carried 
in 'the corbicula of a honeybee is of the 
magnitude of 5*10 mg comprising some 
50,000-10,00,000 grains*, which in turn 
depends on the species and grain size. 
• These grains arc lost for pollination, but 
even the most highly evolved types of bees 
arc incapable of getting rid of pollen from 
their pubesence. 

Pollen as Attracfant 

When functioning as an attractant, 
pollen lis generally well exposed and availa¬ 
ble also to visotors with a primitive organi¬ 
sation. Pullen odour plays a major role 
in releasing instinctive reactions in insects. 

I - Pollen grains in the role of attractant 
are frequently produced in large quantities. 
Such flowers' are recognised by having 
Knumetous stamens, whereas anemophilous 
flowers often have lesser number of stamens 
per flower. 

Long, flexible stamens and the dryness 
of grains are the characteristics of wind- 
pollinated flowers, which are less suitable 
for insect collection. But some of the pollen 
grains of anemophiles, some times found in 
store of beehive, could possibly be trans¬ 
ferred accidentally. Mauriziu's investiga¬ 
tions*, however, proved that such pollen 
are collected systematically. It is not yet 
adequately known about the general 
existence of specific pollen odour, which, at 
close range could lead the visitor to the 
source of pollen. 

Utility of poiieo graioi to bees 

A bee colony collects about 30 kg of 


pollen grains every season which arc used 
as a source of protein food for the larvae 
and the young bees. Many of the important 
pollen yielding plants are entomophilous 
(insect-pollinated) but they do not have 
nectar. Notwithstanding the fact that the 
protein food is collected, transported and 
stored separately from nectar and honey, 
some of the pollen grains get contaminated 
in honey. The ripe honey contains at 
least 100 pollen grains or more in 1 gm 
sample. These grains increase the 
nutritive value of the honey. The chemical 
composition of the grains from different 
plant species varies over a fairly wide range. 
Besides proteins, they contain fats, carbohy¬ 
drates, minerals and traces of' enzymes, 
hormones, vitamins, pigments and other 
components. The gross chemical analysis 
show that in relation to the amount of 
Carbohydrates and proteins, the variation 
of the mineral and fat contents occurs in 
a leaser degree. Carbohydrates and fibre 
residue, vary more between and within 
species. The carbohydrate content of 
grass pollen (corn) may be more than twice 
of average angiosperm pollen grains, 
whereas tee quantum of carbohydrate 
in pine and most gymnosperms are consi¬ 
derably lower. 

/ 

Proteins vary widely with species, 
usually accounting for 10-30% of the pollen 
dry weight. Lipid contents average 1.5-4 o 
and ma>' be higher in those with oils on 
the grain surface Mineral content usually 
is about 2-4% but may be as high as 7% in 
some species*. 

Pollen grains collected by bees induce 
more effective sugar reduction than those 
which aie directly collected from the 
plants. The increasing reduction ofsugais 
in the pollen grains collected by the bees is 
due to the bee secretions and addition of 
nectar to the pollen. 

Table 1 shows the gross chemical ana¬ 
lyses and Table 2 and 3 give tome data 
regarding the carbohydrate and vitamin 
contents of the pollen grains of some 
common plants.* 
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TABLE 1: Grosf cbemical aaalyiis of pollea 


Specie.^ 

Minerals 

% Dry weiKhc 
Carbo- Proreins 
hydrates 

Lipid 

Ilea m tyi 


36.59 

20.32 

3.67 

Typha htifolU 

3.70 

17.76 

18.90 

1.16 

Pintis sabtniaiia 

2.W 

13.1") 

ll.3h 

2.71 

I'lnus radiata 

2.35 

13.92 

13. ri 

1.80 


TABLE 2: Pollen carbohydniteik 



% Dry weitflit sugars 


Species 

Total 

Reducing 

Non- 

Starch 




reducing 


ilea mays 

36.6 

6.9 

.7.3 

22.4 

Typha httilolai 

31.9 

0.05 

ia9 

13.0 

Phoeniv dactylifeia 

1.2 

1.1 

O.I 

0,0 

Piniis S'lbi'iiiiua 

13.2 

7.5 

3.5 

2.2 


TABLE 3: Pollen vitamin content 


% Dry weight 



Pinus 

Alnus 

Z*a 

Vitamin 

montana 

tneana 

mays 

R, (riboflavin) 

5.6 

12.1 

5.7 

R, (nicotinic acid) 

79.8 

82.3 

40.7 

B, (Pantothenic acid) 

7.8 

5.0 

14.2 

B, (Pyridoxine) 

3.) 

6.8 

5.9 

C (oscorhic acid) 

73.7 

— 

58.5 

H (biotin) 

0.62 

0.b9 

0.52 


Honey, a gift of natnre 

Honey is a valuable food and also has a 
great deal of medicinal property, and is 
considered as a substitute for expensive 
food. A tablespoonful of honey produces 
75 calorics of energy. The nectar gathered 
from flowers undergoes a chemical change 
in the abdomen of l)ees converting it into 
glucose and fructose and this invert sugars 
need no further digestion by the human 
stomach. This is one of the reasons why 
honey is such an ideal food for babies. 
I’ollen contents of honey increases its food 
value considerably. Honey contains iron 
salts in the correct proportion required 
for the human blood and can be taken in 
as such. As a result, honey is good for 
anemic persons. 


Since honey contains only simple sugars, 
it is valuable when a supply of carbohy¬ 
drate in an easily assimilable form is 
required (cal. value ; 319 cals/lOU g). Honey 
forms the basis of many preparations of 
Indian medicine. Being a demulcent, it 
relieves dryness and is prescribed for sore* 
throat, coughs, colds • and constipation*. 
Honey is also useful in eye troubles. In 
every case of malnutrition, honey is simply 
a sine qua non, as it contains not only 
proteins, but mineral salts and vitamins 
whicb are missing in sugar. 

Honey is the best healer of wounds and 
superior to all ointments. Honey sooths 
pain, hastens healing and acts as an anti¬ 
septic. It is also highly effective with 
burns and carbuncles. Honey does not 
attack the mucous membrane. 

In the case of rhumatic" patients honey 
dissolves uric acid while cane sugar provides 
ii“. 

Mcfissopalynology and its significance 

Pollen analysis of honey samples is 
known as melissopalynology. The technique 
of preparation is as follows: honey 
samples are diluted with distilled water, 
centrifuged and water is decanted. This 
process is repeated twice. The pollen 
samples ate then prepared following 
acetolysis method. 

Various morphological characters of the 
pollen grains render identification of the 
taxa up to species level. The analysis of 
honey may be applied in nature which are 
as follows: 

(1) Uniflotal and multifloral honeys : 
Honey samples, containing pollen grains 
from a single taxon are known to be uni¬ 
floral. The unifloral honeys are usually 
marketed under the name of their source. 
Each uniflotal honey has characteristic 
physicochemical properties. Consumer 
preferences for unifloral honeys are based 
mainly on these considerations. Pollen 
analysis in such cases serves to confirm the 
vegetational source of unifloral honeys. 

A honey sample from Arambagh, 

Hooghly was analysed in our laboratory 
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which contained only the pollen grains of 
Brassica n'gra. This unifloral honey can 
be marketed under the name of its specific 
plant source, c.g- mustard honey. Another 
honey sample obtained from Barasat^ 24 
Parganas, showed only the pollen grains of 
Mart gif era indica. 

Pollen analysis of inultifloral honey in¬ 
dicates the floral composition as repre¬ 
sented by the spectrum of pollen variability 
of a composite floral assemblage. It can 
also reveal mixture of different honey 
samples as also theic relative proportion 
approximately. Multifloral honeys ate. 
however, more common. 

A honey sample from Baruipur, 24 Far- 
ganas was found to be represented ■ by a 
large number of pollen morphotypes. The 
dominating families were Barringtoniaceae, 
Convolvulaceae Apiaceae, Euphorbiaceac, 
Rhamnaceae, Lamiaceae and Cyperaceae 
followed by Humbacaceae, Brassicaceae, 
Arecaceae, Solanaceae, Myrcaceae, Acan- 
thaceae, Polygonaceae and Asteraceae with 
plants like Barringtonia sp., Ipotnoea sp., 
Coriandrum sp., Ztzyphus jujuba, Leacas sp., 
Cyperus sp., Bombax maljbaricumi Brass^ 
sp.> Cocos nucifera. Datura metel, Eucalyptus 
sp.. Polygonum sp., Tridax sp. 

(2) Geographical origin of honeys : Local 
flor.is have characteristic plant associations 
which are reflected in corresponding 
spectrum of pollen types represented in 
local honeys. This often enables one to 
identify the geographical origin of honey 
samples. 

The honey samples show great differen¬ 
ces in their microscopical contents, parti¬ 
cularly the pollen types and also by their 
pollen frequencies. Pollen spectrum is 
characteristic for each sample and can be 
identified by' their pollen types indicating 
their place of origin. Thus for instance, 
the honey samples from Sundarbans ate 
always characterised by the pollen types 
originating from Sundatban flora of 
mangrove types. The pollen grains of these 
samples come from Sonneratiaceae, Rhizo* 
pboraceae, Myrtaceae, Acanthaceae, Eu- 
phorbiaceae, Asteraceae, Plumbaginaceae 


and Capparidaceae. The pollen grains origi¬ 
nate from Sormeratia apeteda, Rhizophora 
mucronatd, Bruguiera gy nnorhiza, Psidium 
sp.. Acanthus ilicifolius, Excoecaria agah 
locha, Tridex sp., Aegialitis rotundifolia, 
Capparis sp., etc. 

Similarly honey samples collected from 
the Dooars area show a dominance of 
Camellia sinensis pollen grains along with 
some other local types. 

i3) Pollination preferences of bees : Ana- 
ly.sis of pollen-loads of bees returning from 
plants can reveal their relative preference 
for individual crops flowering synchronously 
within their foraging range. This may 
indicate competition between the plant 
species and varieties or between crops and 
their weeds in attracting bees. If bees are 
to be deliberately attracted to pollinate a 
certain crop, success or failure in their 
induced conditioning may be ascertained 
through the analysis of their pollen loads. 

(4) Diagnoses of honey : Pollen nectar 
of poisonous plants may contain various 
toxic ingredients. Bees generally avoid 
such poisonous plants. But when there is 
acute shortage of food, probable starvation 
coippels them to forage even on poisonous 
plants. Poisonous plants may be classified 
in relation to their adverse effects ou bees 
or human beings or both. Thus for instance, 
pollen grains of Lasiosiphon sp. apparently 
cause no harm to bees but honey contami¬ 
nated with these pollen grains are highly 
dangerous for human consumption. 
Conversely pollen of Euphorbia genticulata 
are highly toxic to bees with lethal effects 
but honeys contaminated with traces of 
this pollen seem to have no adverse effect 
when used for human consumption.* 

Datura metel produces another toxic 
pollen type. It is toxic both to bees and 
human beings. The toxicity of Datura 
mttel pollen is perhaps due to the presence 
of scopalamine*. 

Acute shortage of normal pollen during 
floral gap periods may sometimes compel 
honeybees to collect fungal spores delivera- 
tely as pollen substitutes. Thus, for instance, 
in the Western Ghat forests, there is acute 
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scarcity of normal nectar and pollen during 
the floral gap periods around February. 
During these periods, bees have often been 
observed to collect fungal spores of 
Cystospora deae a rust infecting the leaves 
of Olea diiiica’. 

Some plant nectars show specific asso¬ 
ciations with certain yeasts depending on 
nectar composition- While foraging on such 
contaminated flowers, bees incidentally 
carry fungal spores or cysts and deposit 
them in the hive. 

Various 'nectar yeasts’ so far observed 
in nectars, honeys combs or in gastric 
tracts of the bees, include species of 
Anthomyces, Sacharomyces,Zygosacharomycest 
Mycolotula,Torula &nd Torulopsis. □ 


NOTES & NEWS 


Quality evaluation of capsicnm, 
ginger and pepper 

The quality evaluation of the three 
spices, both in fresh and processed forms, 
has been made for two main sensory para¬ 
meters : odour/acoma and pungency. 
Shanthi Narsimham of CFTRI, Mysore, 
treated both the parameters independently 
with a view to formulating a sensory- 
evaluation methodology and a functional 
relationship with the valid instrumental 
examination for quality. 

Flavour-profile descriptors were deve¬ 
loped, using TLC-aroma gram and column- 
fractionation techniques for ginger and 
pepper. Gas chromatographic (GC) finger¬ 
printing was standardised for oleoresin oil. 
The physico-chemical constants like total 
ash, acid-insoluble ash and crude fibre for 
whole spice and refractive index; specific 
gravity, optical rotation of the volatile oil 


1 M. E. Lobashev, Free. 17th Int. Betkeeping 
Congress, Bolofna-Romc, 2, 510-517,1960. 

2 G. B. Deodikar, MelittopalynoIoSy (Advances 
in Palyaology, edited by P. K. K. Nair), 1964, 
p. 404-419. 

J A. Maurizio, Beeworld, 32,1-5, 1951. 

4 R. B. Stanley, Pollen Cbcmistiy and Tubo 
Growth (Pollen Development and Physiology, 
edited by J. Heslop Harison). 1971,*p. 132-137. 

5 Vealth of India, Volume 1.1948. 

6 C. R. Thompson, Honey, a gift of nature, Indian 
Bee Journal, 1943, p. 3, 

7 P. Ganguly, On the pollen morphology physio¬ 
logy and chemistry of some wild and cultivated 
plants, Ph. D. (Sc.) thesis, Calcutta University, 
1981. 


did not seem to bear any significant cor¬ 
relation to sensory quality both in ginger 
and pepper. 

In pepper, oleoresin was reported by a 
panel to the more like ground spice and the 
oil completely unlike it. Flavour profile of 
pepper indicated the importance of top 
note, basic pepper note and their correct 
balance for evaluating over-all quality. The 
basic pepper note seemed to be due to high* 
boiling carbonyl compounds, which was 
confirmed by GC and sensory evaluation of 
various fractions, 

A total of 18 flavour-profile descriptors 
and 20 aroma-impact areas in GC analysis of 
ginger were identified as important fur total 
ginger aroma. A close relationship between 
respective principal components of profile 
and GC peaks was obtained. 1 he indepen¬ 
dent over-all quality assessments were 
known to be highly correlated to the three 
main components taken together in each 
case (R*'-92%). Six GC peaks figured 
prominently in the three chief components. 
A step-up multiple regression based on them 
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was found to be quite effective fr^O.79 
in predicting over-all quality. 

The sensory pungency was studied by 
Scoville tests, taking into account the 
experimental and other psychological errors. 
The results were expressed statistically> for 
all the three spices. A linear regression 
was obtained between scoville units and 
capsaicin content estimated by paper 
chromatography in chillies (r~l). In 
pepper* the pungent compound piperine was 
studied by spectrophotometric method for 
sources of variation in relation to the known 
properties. A linear regression with sensory 
pungency (r=0,997) was obtained. The 
sensory property of analogs and related 
compounds of piperine was also studied. 

In ginger, contrary to the earlier observ¬ 
ations, shogaol was found to be twice as 
pungent as gtngerol. A multiple regression 
of both (6'-singcrol and <'6)-shogaoI on 
scoville value was shown to be significant 
and a predictive equation was developed. 
The correlation between predicted and 
determined values was highly significant 
(r~0.90). □ 

CSIR News 


A three-harvest crop with pigeon-pdi 

Scientists at ICRISAT have been work* 
ing on pigeonpea lines that lend themselves 
to a system of three harvests from the same 
planting. Using ICPL 87 an early-maturing 
dwarf pigeonpea cultivar with high-yield in 
South Asia, they obtained a total of 5500 kg/ 
ha from three harvest in 19^-83 and 3900 
kg/ha from two harvests in 1983-84. Both 
values far exceed yields normally obtained 
in India. 

The plants of this variety are short and 
need to be grown at a high density. As 
they are suited to sole-cropping rather than 
to inter-cropping, advantages must be 
obtained by. harvesting more than once from 
the same planting. The crop matures in 
about 3i months, so. if the first harvest 
is picked by hand, or by cutting off 
(ratooning) the top of the branches bearing 


pods, the plants can produce a second 
harvest or. under favourable conditions, 
even a third one. 

ICPL is particularly suitable for this 
system, because it forms a flat-crop canopy 
and its pods are borne in clusters near the 
top of the plant. The variety is being 
already considered for release in Gujarat- 

From Sowings in mid-June, a first harvest 
(approx. 108 days after sowing) of 23.^0 kg/ 
ha was obtained on a red soil in 1982 and 
27C0kg/faa in 1983. A second harvest of 
2120 kg/ha was obtained in 1982. bud-podfly 
damage limited yields to 1200 kg/ba in 1983. 
The insect damage also ruled out a third 
harvest, where 1(X)0 kg/ba had been obtained 
in 1982-83. Prolonged monsoon rains 
delayed the first harvest in 1^3 and may 
have affected later crop growth. The 
second harvest can be 55 days after the 
first and the third follows at a similar 
interval after the second. 

Best results were obtained from a 
population of 16 plants/m*., Oiammonium 
phosphate was applied as a basal dressing at 
100 kg/ha and 4-7 irrigations were provided. 
Endosulfan was used as an insecticide: 
spraying was easy because the crop was 
short with pods at the top. 

Efforts are being made to multiply seed 
and adapt the system for black soils. □ 

At ICRISAT 


Success with frozen embryo 

The first authenticated birth of a normal 
baby resulting from a frozen-thawed embryo 
took place on Match 28, 1984 at Mel¬ 
bourne's Queen Victoria Medical Centre 
(QVMC). 

The freeze-thaw technique which made 
the birth possible was developed and per¬ 
formed by a team of scientists and doctors 
from QVMC, Monash University and 
Epsworth Hospital. The technique had 
important implications for human repro¬ 
duction. It would improve the efficiency 
of in-vitro fertilisation (IV F) by reducing 
the risk of multiple pregnancies and 


VOL. 50. NO. 7 


221 



decreasing the need for repeated surgery to 
collect eggs. Freeze^thawing would assist 
embryo donation, as better matching of 
donors and recipients would be possible by 
storing donor egg*embryo8 in banks. In 
potentially serious diseases affecting women, 
fertility might be ensured by storing em* 
bryos for future use. 

The parents of the baby had a seven-year 
history of infertility r^ulting from diseased 
fallopian tubes in the woman. Attempts 
to remedy tubal blockage had been un¬ 
successful. During the woman’s first treat¬ 
ment with IVF, doctors collected 11 oocytes 
f^eggs). Ten oocytes were fertilised in vitro 
and two days later three embryos were 
transferred to her uterus. No pregnancy 
resulted from this attempt. Of the 
remaining seven embryo, six developed 
normally and were frozen in liquid nitrogen 
the next day-three days after fertilisation. 
Two months later, the woman returned for 
a second attempt at pregnancy. The three 
embryos which survived the freeze-thaw 
process were transferred to the women's 
uterus and a pregnancy developed. During 
the first few weeks, the pregnancy was 
complicated by hormone deficiency in 
association with an ovarian cyst. After 
treatment, the pregnancy developed nor¬ 
mally till 36 weeks’ gestation when foetal 
growth retardation with evidence of 
reduced placental function was diagnosed. 
An emergency caesarean section was per¬ 
formed under epidural anaesthesia resulting 
in the premature delivery of a normal 
healthy baby girl. 

In its IVF program the Monasb Uni¬ 
versity has frozen 230 embryos and 40 have 
been subsequently thawed. The remaining 
190 embryos are in storage. Of the 40 


embryos thawed, 23 survived and wf re 
transferred, resulting in four pregnancies. □ 
Australian Information Service 

Excitiag fish.fossils 

Countless perfectly preserved fossils of 
small fish uncovered by machines mining the 
rich coal deposits of north-east Australia 
are adding to the understanding of how 
Australia and the other land masses of the 
Indian and Pacific oceans were informed. 

The long extinct fish were killed and 
rapidly buried in an upheaval in a lake 240 
million years ago in the centre of Queens¬ 
land were being laid down. Australia was 
then part of the “super continent” Gord- 
wanaland, which broke up about 100-150 
million years ago and dispersed to form 
Antartica, Africa, Indiq, South America 
and Australia. 

The site has potential to yield comph te 
specimens and probably provide further 
exciting discoveries of the fauna and flora 
that inhabited jhe region. The fossil beds 
are about S'em thick, containing hundreds 
of fish that are delicately preserved without 
decomposition or disintegration. The death 
and burial of the fish and any other plants 
or animals would have been extremely rapid, 
allowing perhaps a unique opportunity to 
study a late Permian lake community that 
was instantaneously sealed from oxygen and 
eventually fossilised intact. 

Today these bands of ancient fish lie 
readily accessible (25 cm) under the surface, 
excellently preserved in the shale baked to 
a light red. The fossils are so abundant 
that in many of the specimens the fish are 
laid one over the other. The bones in the 
heads and scales, fins and gills can be seen 
clearly. □ 

Australian Information Service 
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SEMINAR ON CALCUTTA BEYOND 2000 A.D. 


I. POPULATION 

POPULATION IN CALCUTTA IN 2000 A.D. 
(Keynote Addren) 

A. GHOSH 

Jadamw Unh/ersityf Caleuua~700032 


I N determining the probable size of the 
population and its living condition in 
2000 and beyond we have to first emphasise 
that unlike Hong Kong or Singapore. 
Calcutta is not a city state but is one of 
the metropolitan cities of India. The 
future of the city therefore cannot be 
analysed in complete isolation from the 
economic development of India in general 
and the growth of other rival metropolitan 
cities of India in particular. 

A fairly detailed analytical study of this 
problem with projecticms upto 1991 was 
done in a project in Applied Economics 
Unit. Jadavpur University and published 
in a volume entitled “Contribution to 
National and Regional Planning Froblems“\ 
I can do no better than discuss some of the 
major features of the growth of Calcutta 
found in this study as compared to other 
metropolitan centres and the other features 
of the growth relevant to our discussion* 

A study of the growth rate of population 
in Urban India and the metropolitan 
centres of Calcutta. Bombay and Delhi 
reveals that previous to 1960*70, Calcutta. 
Bombay and Delhi grew at a faster rate 
than the urban areas of India in general 
but that in 1961‘’70 for the first, time this 
growth rate of Calcutta was below the 
urban growth rate of India as a whole 
though this did not happen toothers, as 
shown in the table 1. 

TABLE 1 

Deecnniil growth nte 



1931-40 

1961.70 

Urban ladia 

26.4 

37.8 

Calcutta 

34J 

20A 

Bombay 

3a7 

43.8 

Dalbi 

64.2 

54j6 


9QH 


One may conclude that metropolitan 
centres other than Calcutta shared in the 
increasing urbanisation process but for 
reasons which we shall seek, this growth 
was not shared by Calcutta. The migrant 
flow in Calcutta was very uneven. Calcutta- 
showed a declining t percentage of the 
migrant upto 1931 but, jumped during 
1940's particularly due to the war time 
employment prospects and continued rising 
in 1950 due to displaced migrants but fell 
back again in the sixties and seventies 
(Table 2). 

TABLE 2 


Migrant ai % of total population 


Metropolitan 

centre! 

1931 

1941 

1951 

1961 

1971 

Calcutta 

40.9 

42.3 

56.2 

52.9 

45.1 

Bombay 

75.4 

72.6 

72.1 

64.2 

54.8 

Delhi 

4a3 

53.7 

61j6 

59.9 

51.3 


Thus if we omit the displaced migrants, 
Calcutta has not been attracting migrants 
in larger numbers, compared to Bombay or 
Delhi. 

The major determinant of the growth 
of a city is industrial development unless 
like Ddhi it has political importance as a 
capital of a big country. 

The industrial profile of employnumt 
shows that industpal employment in 
Bombay rose from 40% to 53% against 
non'industrial failing from 59% to 47%. 
But in Calcutta this ratio of industrial 
employment has remained -stagnant ranging 
ffon 36% to (TiMa 3). 

Ih-i 



TABLE 3 


Year 

p.c. of industrial einployment to total 

Calcutta 

Bombay 

1931 

33.4 

40.3 

194] 

35.4 

44.1 

1951 

34.9 

46.4 

1961 

34.5 

52.3 

1971 

39,1 

53.1 


It« thus, makes it quite clear tfaatthe 
industrial underpinning of Calcutta has 
weakned while that in Bombay has steadily 
improved offering more industrial employ¬ 
ment. 

During 1961-70 the growth rate of most 
industries in India had been positive* but 
in Calcutta, out of 21 broad sectors nine 
showed a positive growth while rest were 
negative but in Bombay all but three 
showed a positive growth rate. 

During 1961-70 again registered factory 
employment in the state of Calcutta fell in 
all sectors significantly whereas in Bombay 
the growth oriented sectors mostly showed 
positive growth rate. Using the employ¬ 
ment generation as a pull factor and land 
man ratio of neighbouring states as a push 
factor a projection was made through a 
model which showed' that there will be a 
marginal increase in migration into Calcutta 
against a substantial increase in Bombay 
(Table 4). 

TABLE 4 



Net increase in migration 

• 


(in 1000) 

Year 

Calcutta 

Bombay 

1981 

100 

930 

1991 

103 

1185 


But the figure of employment showed 
that non-industrial employment in Calcutta 
will rite much more in relation to Bombay 
(Table 5). 

TABLE 5 

Induttrisl . Noa-industtisl 

employment employment 

(in 1000) 

Calcutta Bombay Calcutta Bombay 

1981. 1749' 1762 2700 1888 

1991i 311b 3166 4642 2665 

These figures indicate the growing pan- 

imriaation of Calcuttg cornered to Bombay. 


Identifying employment as a puU foctor 
and land-man ratio of neighbouring states 
as a push factor we get the fp^owing 
picture (Table 6). 

_ TABLE 6 

(Emp.) r (landsman ratio) 

Calcutta 1.143 i-0.7944 

Bombay 1.397 —2.1440 

The pull factor thus in Bombay is higher 
than in Calcutta coming to the rdsponse of 
government demand (expense) as related to 
population the figures emerged as in 
Table 7. 

TABLE 7 

(g) pet perron_ 

Calcutta 0.333 

Bombay 5.399 

The government demand thus rose by 
5.3 person in Bombay whereas this rose in 
Calcutta by only 0.33 per person. Thus the 
resources controlled by government in 
response'to population increase grew much 
faster in Bombay« nearly 15 times over 
Calcutta. 

Coming now to overall population 
growth for the Calcutta Urban aggregation, 
we get the following picture from our 
model for the future (Table 8)- 
TABLE 8 




(in lakh) 




1971 

1981 

1991 

2001 

aa per census 
as per model 
projection 

70 

92 


164 

65 

89 

121 


The projection for such a long period 
obviously haa many imponderables but stiU 
the model envisages substantial growth of 
the population over the next two decades. 

But our earlier analysis shows that thf 
employment opportunities, and gov^nmsnt. 
resource to look after this aggjbmeration 
continues to be stagnant at a low level ao<| 
Calcutta will look mote and more Uka a, 
vast mass of underemployed and underpaid 
population leading to greater* social unrest 
unless. corrective measures are* taken here 
and now- □ 

KnwmKm 

* A. Ghoih and D. Cbalcraboxty. Contributieaa 
to Natick and Regional Planning Problems. (K. P* 
Bagchi d( Co.. Cakqtta). 




CALCUTTA'S POPULATION BEYOND 2000 A.D. 

C. R. MALAKAR 
Indian Statistical InsiUtUe 
Cakutta-TOOO^S 

all over tbe world, and particularly in last thirty to forty years the ^owth has 
^the developing c'ountries, there has been declined substantially for the metropolitan 
a population explosion of the metropolitan ci^y of Calcutta (CMC) over the same 
cities and the urban agglomeration areas, period. Growth in CUA remains at a much 
The enormous growth of the city population higher level compared to that of CMC. 
and the urban agglomeration areas is two Bombay exhibits an increasing tendency of 
fold: growth over time« the percentage growth 

(a) growth due to high rate of natural remaining at a higher level compared to 

increase.; that of CUA. The current growth pattern 

(b) growth due to a large volume of of CUA indicates growth in housing in the 

, in-migration. outlying areas of the CMC. Due to un- 

The policy makers and administrators favourable environmental conditions growth 

involved in urban planning and urban in bousing development did not occur earlier 
development are facing challenging problems in those places. With the present state of 
due to this unprecedejnted urban growth in demographic picture of the city and in the 
terms of both rate and number. The prob* background of relevant sociocultural and 
lems are very acute in the developing developmental factors let us investigate the 
countries, especially in regard to housing, plausible growth pattern and prospects of 
sanitation, health, transportation, employ- Calcutta population in the future. In this 
ment and a multitude of other problems. context we may perhaps recall what Berner 
Calcutta is one of the major cities of once said about Bengal—"The kingdom 
India growing very fast as Table 1 will which has a hundred gates open for 
show. For comparison, population growth entrance but not one for departure.” The re- 
of Greater Bombay has also been shown in mark is perhaps equally true fdt Calcutta, 
the same Table. It bas already been stated that CUA 


TABLE 1: Popolatton Growth ta Calcutta and Grepta Bombay 190141 (PopulatloB In hkht) 


Area and 
petcent^e growth 

1901 . 1911 

1921 

1931 1941 

1951 1961 

1971 1981 

Calcutta'uxban 

agglomeration (CUA) 14.88 17.18 

18J1 

21.06 35.78 

45.89 . 57.37 

7051 91.66 

% growth 

15.4 

7.7 

13.8 69.9 

2a2 25.0 

22.6 30.4 

Calcutta Municipal 
Corporation (CMC) 

9.34 10.16 

1053 

12.21 21.67 

26.98 29.27 

3L49 3252 

% growth 

10.8 

3.6 

16.0 775 

24.5 8.5 

7.6 45 

Greater Bombay 

8.13 10.18 

12.45 

12.68 1656 

29.67 4152 

59.70 82.27 

% growth 

25.2 

12.2 • 

15 32.9 

17.6 39.9 

43.8 37.8 


From the table it is observed that exhibits growth fluctuating within • short 
l^owdi has been very uneven over different range during the last forty years. The 
periods particularly before the Sixties for all exponential ^owth rate (per cent per 
the three catigotiiA of populatioi^ presented annum) preimiling over 1941*81 and 1971-61 
in i!he tabfe; WIdle growth in Calcutta ate shown in Table 2. It will perhaps not 
tfrbutt eggfoUiergtioii ereaetCUA) fats fiuc- be very unrealistic to mtke models on die 
tttiieil Within i nerio# range during the bads Of eonrinuanee of the present growth 




ibates. Looking at Greater Bombay it ap- 
pears the growth potentials of CUA will 
not possibly decrease in the near as well 
as in the distant future. This belief is 
re*inforced particularly in view of housing 
projects in the adjoming hinterlands of 
CMC and the heavy influx in these 
industrial areas from the neighbouring 
states as well as from the districts within 
the state. Moreover, the possibility of 
return migration from Calcutta metropolis 
to these suburbs cannot be totally ruled 
out. 

TABLES: ExpoMstialGrovtt rate (CUA) 
Period t (percent per annum) 

1941.81 

1971.81 ?.65 
Note: 

Pt •» population in the second census year 
Pi » popularion in the first census year 
t •> inter cental interval 
r B exponential rate of growth 

The results of such exercises are presen¬ 
ted in Table 4. 

Looking at Calcutta City (CMC), from 
1941 onwards the growth has declined. The 
exponential growth rates are shown in 
Table 3. 


TABLE 3 1 EzpoiCBtial Growth Rato (CMC) 


Period 

1941.51 

1951.61 

1961.71 

1971.81 

r (percent 

per annum) 

2.19 

0.81 

0.73 

0.44 


From the abovg figures it is clear growth 
potential in CMC is declining rather at a 
faster rate. It will perhaps not be too 
optimistic to make the assumption that 
growth rate will decline more and more 
according to the logistic law of population 
growth and ultimately CMC population will 
stabilise. In fact, among the various methods 
used for projecting the city and urban 
population, Logistic and Gompertz law have • 
been found successful. Firstly it appears 
CMC cannot accomodate too many people 
to various problems of its own and it 
hiis already reached the optimum leveL 


^condly due to Various developmental 
projects luidertaken in the industrial belts 
comprinng'CUA—CMC, particularly the 
housing projects, there will be more and 
more concentration in those areas. More¬ 
over, the declining trend in the observed 
rate of growth for CMC over the recent 
decades, a condition essential for fitting the 
logistic law of population gros^th, tells us 
the same story. Logistic curve 1ms therefore 
been fitted as a growth curve for describing 
the population growth of Calcutta Metro¬ 
politan City. For fitting this growth curve 
population data for 1961,1971 and 1981 have 
been used. The equation is given by 

4' = a + bc* 

Pt=population at time t 

a,b, c are the tbtef parameters. The 
upper asymptote is '^a* and population will 
stabilise at this level The projected popu¬ 
lations of CMC according to the logistic 
model are also shown in Table 4. 

TABLE 4: ProJeriedPopabtionsofCUA and CMC 


(Popolatioii to lakbs): 1991.2021 


Year 

CUA 
Series A 

Series B 

CMC 

1991 

115.94 

119.47 

33.80 

2001 

146.65 

155.72 

34.32 

2011 

185.50 

202.98 

34.63 

2021 

234.65 

2M.56 

34.81 


Note : Series A : on the basis oti •* 2.35% p.e. 
Series B: on the basis of x » 2.65% p.a. 


From table 4 it is observed that by tbe 
end of this century CUA will attain a 
figure lying between 14.66 end 15.57 million. 

The recent United Nations estimate ^ves 
the population of Calcutta as 19.7 million in 
2000 AD. In our view the U.N. estimate 
seems to depict a rather dismal picture of 
Calcutta’s growth rate in the near future 
and there is no foreseeable reason to assume 
that growth rate will accelcMte so quickly. 
In any case it should be noted that whatever 
estimate is given for Calcutta's population 
some amount of uncertainly is bound to 
remaia and all the estimates are to be taken 
with some amount of reservation. Accord¬ 
ing lo oitf model the urban ajgbmeration 

BC/M 



itia IS iikciy to attain a tMpuiation ligure of 
about 15 million by the end of this century 
and about 25 million by ^21 AD. Looking 
at CMC it can be seen that the city popu> 
lation grows at a declining rate and the 
logistic model may perhaps describe the 
growth pattern satisfactorily. According 
to this model this metropolitan city will 
attain a figure of 3.43 million by 2001 A.D., 


3.^ million by ^1 A.£>. U will ultimately 
stabilise at a level of 3 50 million. 

It is, of course, debatable whe^er CUA 
will maintain a steady growth rate and the 
CMC will follow the logistic law. We have 
just attempted to present a picture of 
Calcutta under some plausible models and 
the estimated population figures should be 
viewed in that perspective only. □ 


A NOTE ON CALCUTTA AND INDUSTRIAL REGION. 1951-2001 

DURGAPRASAD BHATTACHARYYA & RAMA DEB ROY 

Indiem Statistiad Instihite 
Calcutta-700035 


Y^EST Bengal ranked fifth in urbanisa- 
* * tion measured, by proportion to total 
of urban population of India in 1981 against 
fourth in 1971. In India Class-I cities 
shared 544 per tent of 'urban population 
in 1971 against 60.37 per cent in 1981. In 
West Bengal, these cities accounted for 
76.84 per cent of urban population in 1981. 
In other words, more or less, traditional 
pattern of urban growth continues with 
some exceptions. The urban population 
in Class-I cities in West Bengal increased 
by 42.48 per cent in 1971*81 against 56.83 
per cent in the whole of India. The 
general increase of urban population in the 
same period was 31.54 per cent in West 
Bengal and 45.72 per cent in India. 

Calcutta city based on 1971 boundary 
has a relatively poor and declining growth 
rate since 195L Taking a rather mecha* 
nically optimistic view of the growth the 
population of the city is expected to rise 
to the order of about 0.6 per cent per; 
annum up to 2001 on an average from 1881. 
The growth of Calcutta Urban Agglo¬ 
meration also slowed down after 1961 
showing some rise between 1971 and 1981 
(Tables! and aV 1 ' . 

. HistoricdUy speiddni^ the Calcutta city 
dottbiBd itself between 1822 and 1872 and 


again between 1901 and 1941. The highest 
increase at 77.49 per cent took place 
between 19 U and 1941 (41.67 per cent even 
after accounting for inflation of population 
figures on communal consideration). There 
was also an increase of 24.50 per cent 
between 1941 and 1951 due to migration 
of displaced persons. The growth rate 
declined thereafter to come down to 0.44 
per cent between 1971 and 1981. There 
is a negative growth of workers since 1961 
with a noticable stagnation over the whole 
country. The Calcutta Urban Agglo¬ 
meration. however, shows an increasing 
growth rate during 1971-1981. There is a 
complex set’ of factors for the stagnation 
in the city. . , 

An analysis of the composition of popu¬ 
lation of Calcutta and the Indiutrial Region, 
in 1951 shows that out of a total popula¬ 
tion of 4.63 million, 3.47 million were born 
in India among whom 2.34 million in West 
Bengal. In other words migrants from 
other parts of India amounted for 24.41 
per cent and from outside India 25.05 par 
cent of the population of the Industrial 
Region. Displaced persons numbering 0.78 
million constituted 67.24 per cent of the 
oigrants from the outside Hadia. The 
cfaaracteriftjcs of population little varies 
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tABLCli ToMaad Urban pOiHilitkMioftidiaMidiWM(BMgal,18n>lMj 

( figure! in fiiillion ) 




India 



Wait Bengal 


Year 

Total 

Utban 

p.c. of utban 
to total 

growth in 
p.c. (utban) 

Total 

Urban 

growth in 
p.c. (urban) 

(0) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

1872 

214.81 

21.85 

10.17 


14.98 

L54 

— 

1881 

215.28 

22.14 

10.28 

+ 1.33 

15.25 

1.53 

- 0.65 

1891 

236.42 

25.23 

10.67 

+ 13.96 

16,14 

1.73 

+13.07 


238.40 

25.85 

10,84 

+ 2.46 

16.94 

2.07 

*+19.65 

1911 

252.09 

25.94 

10.29 

+ 0.35 


2.35 ' 

+ 13.53 

1921 

251.32 

28.09 

11.18 

+ 8.29 

17,47 

2.52 

+ 7.23 

1931 

278.98 

33.45 

11.99 

+ 19,08 



+15.08 

1941 

318.66 

44.15 

13.85 

+31.99 

23.23 

4.74 

+63.« 

1951 

361.09 

62.44 

17.29 

+41.43 


6.28 

+32.49 

1961 

439.23 

78.94 

17.97 

+ 26.43 

34.93 

8.54 

+35.99 

1971 

548.16 

109.11 

19.90 

+38.22 

44.31 

10.97 

+28.45 

1981 

6S3.81 


23.25 

+ 45,72 

54.48 

14.43 

+31.54 

1991* 

849.98 

226.46 

26.64 

+42,43 

67.72 

18.84 

+30.56 


1056.60 

322.55 

30.53 

+ 42.43 

84.18 

24.59 

+30.52 


*Estimated on the basis of average growth rate obtained for 1961-1981 


TABLE 2 1 Population of Calcutta uftan agglonera- 
tion and City, 1872-2001 

(figures in million) 


Year 

Calcutta 

P. C. growth of 


U. A. 

City 

U.A. 

City 

(1) 

(2) 

(3) 

(4) 

(5) 

1872 

1.17 

0.70 



1881 

1.10 

b.66 

- 5.98 

- 5.71 

1891 

1.^ 

0.72 

+ 9.09 

+ 9.09 

1901 

1.49 

0.93 

+24.17 

+29.17 

1911 

1.72 

1.02 

+15.44 

+ 9,68 

1921 

1.85 

1.05 

+ 7.56 

+ 2.94 

1931 

2.11 

1.22 

+ 14.05 

+16.19 

1941 

3.58 

2.17 

+69.67 

+77.87 

1951 

4.59 

2.70 

+ 28,21 

+24.42 

1961 

5.74 

2.93 

+25.05 

+ 8,52 

1971 

7.03 

3.15 

+22.47 

+ 7.51 

1981 

9.16 

3.29 

+30.30 

+ 4.44 

1991* 

11.61 

3.49 

+ 26.75 

+ 6.08 

2001* 

14.72 

3.71 

+26.79 

+ 6.30 


* Estimated on the basis of average growth rate 
obtained between 1961 and 1981 


betnreen the Calcutta city and the Calcutta 
and Industrial Region together. The 
features of economic activities are also more 
or less nmilar where agriculture as a means 
of livelihood has no significance. In the 
Calcutta city* the tertiary sector plays a 
relatively important role. 

la 1961 only 4321 per cent of the total 
workers the .Calcutta city were bom in 


West Bengal and 37.21 per cent of the 
total workers were born in other states of 
India. No detailed migration data are 
available for 1%1'1981. In view of the 
decline in major base of employment in 
jute industry, any appreciable new migra* 
tion is ruled out. An analysis of migration 
data* as and when available, may throw 
some new light on the situation. On the 
whole, something of the order of more 
than 60 pet cent of labour force in the 
industrial regions ate from outside West 
Bengal. 

The trend of population has been just 
discussed. A look into the trend of em¬ 
ployment as indicated by the number of 
workers in the census reports is also alar¬ 
ming. There was a marginal rise in the 
number of workers between 1951 and 1961 
in the city of Calcutta followed by decline 
in two decades ending in 1981. There are 
some discrepancies in (kfinition and concept 
between censuses. In spite of these, the 
situation is at best a stagnant oiie. In the 
Calcutta Urban Agglomeration, the growth 
of workers was between 6.5 and 7.8 per 
cent during 1951-1971 lagging much behind 
the growth of population. Bht dien web. 
a bttdden rise of 22 p«r dent between 1971 
and 196]i, the rati of growth of pOfxdilfittii 








in tike Mue iieriod being 30.5 pee cent* 
It deierves a scrutiny but on the face of it 
this is unlikely to happen, although some 
rise in number of workers plausible. The 
following table 3 shows the comparative 
position. ' 


While there hat bean an invettmcut m 
infrastructure with some resultsi there is 
little investment in secondary sector to 
generate a cumulative process of employ* 
ment. The Calcutta and industrial region 
and the West Bengal as a whole is in a > 


TABLES: Cakotta ettr and CakoUa ladoitrlal Reatoa t Am, PepolatioB. Woiken and Noe- 

agricaltonl WorkMi. 1951*1981* 


(number in million) 


Year 

area in 
aq. milea 

population 

worken 

non-agricultural 

worker! 

City 

UA 

City 

UA 

City 

UA 

City 

UA 

(0) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) . 

1951 

38.92 

161.03 

2.70 

4.63 

1.16 

1.96 

1.15 

1.94 

1961 

39.80 

180.10 

2.93 

5.62 

1.18 

2.08 

l.lV 

2.05 




(+a48%) 

(+21.42%) 

(+2.09%) 

(+6.45%) 

(+1.62%) 

(+5.43%) 

1971 

40.21 

203.03 

3.15 

6.86 

1.17 

2.25 

1.16 

2 .a 




(+7.57%) 

(+22.05%) 

(-1.46%) 

(+7.79%) 

(-0.93%) 

(+ai7%) 

1981 

40,21 

203.03 

3.29 

8.95 

1.15 

2.73 

1.14 

2.69 




(+4.54%) 

(+30.50%) 

(-1.36%) 

(+2L63%) 

(-1.44%) 

(+21.63%) 


* Data for 21 Non-Municipal uniti of Calcutta Urban Asglomeration have bean omitted for tbe year 1961 
and 1971 and proportionately reduced in 1981. Tbe area of UA in 1951 ia unadjusted. 


The growth of Calcutta city or of the 
Urban Agglomeration is dependent on the 
growth of non-agricultural sector, specially* 
those of secondary sector. The non-agricul* 
tural sector is growing very slowly to lag 
behind population almost during the whole 
of 20th century in West Bengal as a whole. 
The number of self-supporting persons 
declined from 3.47 million in 1901 to 2.89 
million in 1931, to rise again to 4.12 million 
in 1951. The industrial employment as 
revealed by self-supporting persons or 
workers obtained in census operations 
followed a similar trend. In this background, 
the situation after the partition of Bengal 
did not improve in spite of political inde¬ 
pendence and five-year plans. Two major 
industries of West Bengal based at the 
Calcutta industrial region-r-jute and. 
engineering—were constantly in crisis with 
'a fluctuating and declining trend both in 
output and employment. The number of 
segistered factories and average daily 
.employment, more or less, remained at a 
constant leSel in .1970's. throwing a large 
number of new entrants in the labour force 
nut of^tila orbit of employsoient* 


dearth of investment for decades* The 
city of Calcutta reached a saturating point 
perhaps before 1961 in respect of absorbing 
new migrants. The industrial region it 
going to follow the same trend. As such, 
until some extra-ordinary factors are in 
operation the population of the city and 
the agglomeration may continue to grow 
slowly in number with a stagnant produc¬ 
tive base. 

The quality of urban growth in the 
recent years are also sometime regressive. 
Asok Mitra showed the trend of decli^g 
towns and declining means of livelihood 
in the West Bengal Census Report 1951 
(Vol. 6, Part lA). While functionally 
productive towns declined generally, there 
has been some rise of urban centres based 
on employmgnt generated by expansion of 
white-collar administrative infrastructure. 
Some conscious attempts arc* however, 
being made to improve the quali^ of 
urbanisation in the CMOA area tn.^^est 
Bengal. A trend of ^Imlow subsurenca 
urbanisation' prevails iox> a long time in 
history. It implies, among other things^ 
inadequate amenities of life where migrante 



live in wone aurroundiogi than those 
obtained in their rural abode. Desparateljt 
people still flock in city slums of Bombay 
and Calcutta. 

A rural surplus is usually calculated on 
marginal principles implying that produc* 
tion will not fall if a part of workers are 
withdrawn. In other words, marginal 
production of a section of population is 
zero* If we apply the same technique to 
find out the urban surplus, the toll will 
be heavy presumably from 30 to 50 per 
cent of white*collar occupation. An urban 
growth based on administrative infras* 
tructure may be intrinsically negative in 
character. The new plant or new sites 
offering fresh productive employment 
had been relatively inadequate in the 
context of population growth in the whole 
of India. The brunt is therefore borne by 
West Bengal and Maharastra. These 
two states absorbed something of more 
than 30 per cent of rural migranfs of India 
as estimated in 1961. 

According to the estimates for the new 
sixth plan, the back log of unemployment 
in 1980 was 12.02 million. There will be 
an addition of 34.24 million in the labour 
force during 1980-85. Total unemployment 
projected thus stands at 46.26, With 


expected generation of new employment at 
34.28 million, the backlog at the end of the. 
sixth plan in 1985 is estimated at 11.98 
million. The actuals are however unknown. 
The rate of the growth of urban labour 
force is higher than that of the rural and 
creation of new employment opportunities 
is not much brighter. The future of 
Calcutta or West Bengal cannot be deffe* 
rent from that of the rest of India, parti¬ 
cularly when the state is traditionally neg* 
lected by the central authorities. 

The authors are grateful for active" 
collaboration of Sm. Swagata Gupta. 
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•QUO VADIS ?’ 

THE DEMOGRAPHIC RIDDLE OF CALCUTTA 
SUKUMAR SINHA 

Joint Director of Census Operations 
West Bengal, Caleutta^700 001 


C alcutta bts many critics but few 
lovers. Even those who love the city do 
so, but of a romantic attachment to the city, 
not polluted by the touch of reality. The 
author in^ 1979 had ruefully observed that 
Calcutta was not growing fast enough till 
1971. The anguish caused by the slow 


growth of the city has not abated even a 
little, since the decline in the gAwth of the 
city's population has been registered by 1981 
Census too. The decadal growth rate of 
the Calcutta’s population has been 4*96 per 
cent, a figure indeed quim appalling. The 
decadal growth of the city in IMlrSl# 1951*61 


8*6 


acm 



had been 24 5. 8.5 and 76 
percenta respectively. Some scholars might 
point out that even if Calcutta had declined, 
Greater Calcutta bad grown. To this, the 
author has several objections. What is 
exactly conveyed by the term ‘Greater 
Calcutta* ? 

Does the term connote Calcutta Urban 
Agglomeration ? If so, which Calcutta 
Urban Agglomeration ? Is it the Calcutta 
Urban Aggloineration of 1971 or of 1981 ? 
Some might equate Greater Calcutta with 
Calcutta's Standard Urban Area. To this 
also one may pertinently raise the question 
of date. Which Calcutta Standard Urban 
Area ? Does it refer to 1971 or to 1981 ? 
Some scholars often equate Greater Calcutta 
with Calcutta Metropolitan Area, as 
defined by Calcutta Metropolitan Develop¬ 
ment Authority. The author i.'i afraid that 
this approach is also equally vulnerable for 
the simple reason tjjiat Calcutta Metropoli¬ 
tan District may have to be delineated again 
in view of changes in the Calcutta Stan¬ 
dard Urban Area in 1981. Some observers 
fancifully compare Greater Calcutta with 
Greater Bombay. To this the objection 
will be regarding the different status of 
the two cities. Whereas Greater Bombay 
is under one municipal corporation* Greater 
Calcutta, whether one equates it with 
Calcutta Urban Agglomeration, or Calcutta 
Standard Urban Area or Calcutta Metro¬ 
politan District, is not ? 

Therefore, the present discussion will 
centre round Calcutta City, the capital of 
West Bengal, which has also undergone 
changed in jurisdiction after 1981. The 
present discussion will be quite limited in 
scope because of paucity of 1981 Census 
data which are still under processing in the 
computer. The author hopes that be may 
be excused for the very limited scope of 
discussion and also for his limited capacity 
for demographic forcasting about the city’s 
potential beyond 1981. The limitations 
will be unravellird subsequently. Suffice 
it to say, many demt^raphic features about 
the city forT9Sl 1971 have been enigmatic. 
Even those who are intcrated in Greater 


Calcutta, which in common parlance mal 
stand for Calcutta Urban Agglomeratioji, 
will be shocked to know that whereas 
Calcutta Urban Agglomeration with 74 
contiguous urban areas including Calcutta 
proper had grown by 22.6 per cent in 
196171, Calcutta Urban Agglomeration 
with 107 contiguous urban areas .in 1971«8t 
had registered a growth of only 23.90 
per cent. 

Before one attempts to explain the 
strange demographic behaviour of the city 
of Calcutta, one should first attempt to 
know the demographic features of the city 
and thereafter , attend to analyse the trend 
thereof. Contrary to all expectations, 
Calcutta's pavement-dwellers after regis¬ 
tering the fantastic , growth of 166.4 
per cent in 196\-71, became almost an 
extinct tribe. Instead of swelling the 
numbers, the house-less population of 
Calcutta city declined by 22.97 per cent in 
1971*81. Is it because of the vanishing 
balconies or because of newly sprung-up 
shanties which have been taken care of 
by the housing Census in 1981 ? Published 
data later will throw further light on the 
mysterious phenomenon. 

Calcutta was once famous for the 
messes, boarding houses, ebunmeries, etc., 
which find reflections in many short stories 
and novels of eminent Bengalee writers. 
But alas! the institutional population too 
fared no better fate in Calcutta city. The 
decline in the institutional population 
continued unabated. The decadal decline 
in 1961-71 was 25.4 per cent. But in 1971-81 
it was 75-58 per cent. Leaving aside the 
institutional and houseless population, 
population living in normal households with 
ties of blood and marriage and living in 
houses grew at a pace of 9.92 per cent in 
1961-71 and at 7.76 percent in 1971-81. 
Here too the growth has declined. 

That the housing situation in Calcutta is 
partly to account for the declining growth 
of Calcutta's population was discussed in 
details by the present author in the poper 
referred to. Therefore, the detailed data 
axe not replicated here. However, the 



same discussion was confined to the bousing 
data of 1961-71. The 1981 Census data 
are yet to be made available. The percep¬ 
tion of the author is that the situation 
has not improved. 

From housing one may turn to the 
employment situation. The analysis of the 
working population in Calcutta was prese¬ 
nted by the author in a paper in 1980. 
Calcutta lost during 1961-71 a total of 
17247 workers at the decadal declining 
rate of 1.5 per cent. The decline in 1971-81 
continued at 0.34 percent resulting in a 
net lose of 4012 workers in the decade. 
In 1961-71 the male workers dwindled at 
the rate of 1 7 per cent. In 1971-81 they 
registered a decline of 1.86 per cent. But 
the growth rale among the female 
workers has been fantastic indeed! From 
a growth of 2-4 per cent in the decade 
1961-71, the growth of female workers in 
1971.81 shot up to 25.67 per cent. The dis¬ 
persal of the city’s population to the new 
urban areas and suburbg of Calcutta city 
which constitute the urban agglomeration 
may be one of the factors for the 
decline in male workers. One should 
not make from the data about the 
working population of Calcutta a 
hasty conclusion that the city has lost its 
economic potentiality. It is commonplace, 
though without any statistical back-up 
figures, that the number of commuters, has 
increased enormously with improvement 
in the means of transport, by way electri¬ 
fication of railways and also extension 
of the city’s suburban bus services into the 
heart of the ci^. 

It has been observed that 56.5 per cent 
of the non-agricultural workers in the 
rural areas of Calcutta's Standard Urban 
Area commuting to different areas of 
Calcutta's Urban Agglomeration in 1971 
came to Calcutta alone. It is anybody’s 
guess as to what the number of commuters 
from outside the Calcutta’s Standard Urban 
Area and also from different towns and 
cities within Calcutta’s Standard Area 
and outside to Calcutta could be. 

That Calcutta is receiving less immi« 


grants has been disCulsitcl in details in th& 
paper of 1979. Suffice it to say* Calcutta 
lost in 1961-71 decade 387890 immigrants 
from outside West Bengal. In the (ame 
decade the immigration from different 
districts of this state also suffered a decline 
to the extent of 92,364. Against this 
'setting, one may look at the emigration 
of population from Calcutta city tc^ other 
districts of West Bengal. The growth 
in absolute number of emigrants in the 
decade 1961-71 was 146766. Whereas in 
1961 the number of emigrants from other 
districts of the state to Calcutta outnum¬ 
bered the emigrants from the city of 
Calcutta into other districts of West Bengal 
by 101474, the trend was reversed in 1971. 
In 1971 the emigrants from the city of 
Calcutta into other distriefs of the state 
outran the number of emigrants by 65074. 
Outflow of Calcutta’s population is evi¬ 
denced further by the figures culled from 
the Sample Registiation Scheme. The migra¬ 
tion effect for the years 1971,19/3,1975, 
1976.1977,1978,1980 and 1981 have all been 
negative (2,^, 0.7,1.8,1.7,3.2.0.69 and 0.54 
per cents respectively). The natural growth 
for all these years have been higher but 
the net growth is lower. Despite the 
ambitious desire to dilate further on the 
demographic situation of the city, the 
author is handicapped by inadequacy of 
data. It is no use repeating the discussion 
made in the papers already cited. The 
explanation of the loss of Calcutta’s popu¬ 
lation and slow growth will be at this stage 
hypothetical in the absence of solid statis¬ 
tical data. The author, however, as a 
robust optimist, if not a romantic lover, 
has the hunch that Calcutta is loosing its 
middle class population who are land* 
hungry without the means to acqqire it 
and build a house thereon in the city of 
Calcutta proper. Many of them have 
flocked into the outlying areas which were 
hitherto villages and are now christened as 
neophyte towns of 1971-81 oonstituting 

Calcutta’s Urban Agglomeration. If the 
residents of Calcutta have shifted to a 
different place, can they still claim to be 
a Calcuttan ? Perhaps not, because one 
municipal umbrella is missing over the so- 
called Greater Calcutta.. □ 
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SEMINAR ON CALCUTTA BEYOND 2000 A.D. 

n HOUSING AND AREA DEVELOPMENT 

HOUSING AND AREA DEVELOPMENT 
(Keynote Addreu) 

N. PAUL 

Homing Direetorate, Government of West Bengal, Cdlcuttet' 


T HE basic need for a man is food, clothing 
* house. House is the nucleus of human 
activity where he lives, works and raises 
His family. It has an important role in 
shaping our life and character. Despite the 
country’s achievements in other spheres, 
we are yet to take emphasis on the problem 
of housing for the teeming millions of 
common people. Economic and social 
characteristics of a societv are clearly re* 
fleeted on the pattern of its housing. 
Though a poor nation like us have a few 
number of well built dwelling units, but 
the major sections of the people coming 
under the category of below the poverty 
line have no other alternative but to live 
in filthy dwelling or even without any 
shelter, Unequal societies are revealed by 
their wide diversity of housing forms. 
Housing clearly indicates the economic and 
demographic structures of a society* its 
level of development, distribution of its 
income, the rate of population growth and 
the pace of urbanisation. 

Approximately 70-80% of the population 
of otir country, largely dependent upon 
agriculture for their subsistence, lives in 
rural areas that are generally backward 
economically. Although ‘Regional Deve¬ 
lopment* have been taken up, major invest¬ 
ment decisions are still made at the national 
level and the regional development autho¬ 
rities have not been given the means to 
perform the tasks for which they were 
created. .The rural economy has not been 
accorded the ^uije importance as the urban 
economy, tesultidg not only in large-scale 
migration of rui-ai population to the urban 
areas and increased concentration of in¬ 


dustries, services and facilities in the latter, 
but also in dual economy. 

The existing shortage in bousing in 
Calcutta (which in the proper sense should 
be considered for the CMD area) is 
immense. It is difficult to find even a 
modest accommodation at a reasonable 
price and this has resulted in lakhs of 
people living in filthy slums, which ate 
spreading like tentacles into the finest 
areas of the city and creating problems of 
its sanitation and hygienic almost every¬ 
where. 

The total population of CMD area was 
8.33 millions .in 1971. Out of which 3.15 
millions live in the city proper. Besides, 
Howrah and other 32 municipalities within 
the CMD area, there are 65 non-municipal 
urban areas and 500 rural mouzas within 
the CMD area. Though the growth in the 
city proper for the last 20 years is negligible 
but the same is quite considerable in the 
Calcutta Urban Agglomeration areas within 
the CMD area. It is expected that by 
2000 A.D. the population of CMD Area 
will increase to about 14 millions. This 
will meon growth of house-less population 
as alarming. The pressure on the availsble 
land in urban areas in particular, will be 
very high. The present trends indicate 
that the process of urbanisation is irn* 
versible. To a large extent it is a condition 
for and that the consequences of rapid 
economic development and industriali¬ 
sation. Problems of over.crowdini^ con¬ 
gestion, unsanitary living conditions and 
slums and squatter settlements in urban 
areas are attributable partly to the fact that 
urban development and rural development 
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were not planned and undertaken in a 
regional c. ntexi- In view ot above, Go- 
Vernmenc »hijulcl adi pt a p-licy ainud at 
balanced development in rural areaa so 
that large-scale migration of rural pi'pu- 
larion to the urban areas are to some extent 
arresrei’. First priority should be given ftr 
establishment of new rural based service 
centres, commercial, cottage indistries» etc. 
This will create job opportunities for rural 
population. 

Development planning should be a 
comprehensive and multi dimensional pro¬ 
cess, involving the integration of econonic 
planning, social planning and physical 
planning within a well defined framewoik 
at three levels: macro-planning, micro- 
planning and regional planning. 

It may be mentioned here that though 
the CMDA has given importance in the 
improvement of infrastructures of the city 
proper, this is/would be creating a tendency 
of rush of population into the city and 
CBD Area in particular (namely the area 
between Burrabazar-BBO Bag to Acharya 
Jagidis Chandra Bose Road). Unless the 
in ijor business centres along with important 
Secretariats of the Government are shifted 
to nearby growth centres, population influx 
during peak hours of the day in the CBD 
Area will create traffic as well as health 
hazards by 20 0 A.D. Naturally, decen¬ 
tralisation of big business centres as well 
as important Government offices are to be 
made in a planned way. 

It may be desirable to deal with the 
problems of human settlement both in 
urban and rural areas and the environ¬ 
mental requirements simultaneously. It is 
required that the programme and policies 
are well co-ordinated with the industriali¬ 
sation and urbanisation programme in the 
matter of housing as well. 

Desirable objectives of such integrated 
planning should include: 

(a) Minimising, process of migtation by 
establishing better linkage between rural 
and urban areas and by developing service 
centres and growth centres to provide 
adequate distribution of goods add services. 
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(b) Correlating investment with environ¬ 
ment programme to arrive et criteria for 
local ion ni human settlement. 

(c) Providing incentives for the develop¬ 
ment of the least previleged sections of the 
society and for the undeveloped areas to 
provide better economic opportunities and 
(ocial jiiSiice. Planning of human settlement, 
establishes harmonious relationship ^mong 
various components of human settlement. 
Planning strategy should ensure the co¬ 
ordinated policy for accessibility to the 
infrastructures for optimising efficiency of 
the distribution system in conjunction with 
transportation and communication net-work 
as well as services (potable water supply- 
sewerage. drainage, ere.) to provide equitable 
socio-economic benefits to the population. 

There should be planning for develop¬ 
ment of servicing centres and growth centres 
depending upon tbe policy adopted at the 
sub-regional level or local level. The action 
programme for oprimum utilisation of 
existing infrastructures- services and land 
shall require scientific techniques for appro¬ 
priate management of available resources. 
Consideration for urban land policy may 
include further thinking on ownership, 
taxation, type of use and intensity of use 
of land. 

The Planning strategy should include the 
following considerations: 

(a) Policy for house—Including place of 
work, living ai d for social services, such as 
health and education. 

(b) Policy for infrastructures-^Including 
types of transportation and road and rail 
net-work, energy grid and communication 
system. 

(c) Policy for services including availa¬ 
bility of potable water supply, drainage, 
sewerage* waste disposal and its possible 
re-utilisation. 

(d) Policy for management—Streamlining 
and reinforcing of existing institutional 
framework and legislation for optimising 
the distribution of socio-economic benefits 
to the optitmim number of people. 

(e) Policy for tbe protection of envi¬ 
ronment—Including services preservation 



•nd utilifation of treat for cultural, teenic 
beauty, environfflcnt of aesthetict, pollution 
control to ensure that there it no ecological 
imbaluice. 

The Housing programme requires consi* 
dersbie amount of financial resource, land, 
material and institutional capacity. Though 
it is desirable to take up such a programme 
which will not only cater to the needs of 
additional houses that would be coming up 
in future, it should also fill up the present 
shortage and arrest further deteroriation 

of the existing housing stock and finally 
improve the present situation. 

The total requirement of land to house 
4,5 millions additional population over 1980 
that would be coming up by 2000 A.D. is 
48500 acres on rough a8<es<ment and if we 
provide each new family uith a plot 
without considering the question of availa* 
bility the total fund tha' will be required for 
developing the total land requires for housing 
by 2000 A.D- is of the order of Rs. 250 
crores. Considering the average household 
size to be 5 persons pec household, the esti* 
mated number of households would be 2.80 
million in 20> 0 A.D. The number of house¬ 
holds in 1981 were 1,98 million in CMD 
Area. Thus the number of additional house¬ 
hold chat should come up by 2000 A.D. is 
8.2 lakhs. Out of this, requirement for 
EWS people will be about 6 lakhs. Con¬ 
sidering cost of a O. Unit at a very modest 
sum of Ks. IDSXiOh per unit, fund required 

will be to the tune of mote than Rs. 600 
crores. excluding cost of development of 
land (Rs. 250 crores). 

It may be hardly possible to take up 
such a housing programme within the 
limited resources fand land. In view of 
limitations the first aim should be to 
'provide 'sites and services' and some 
community services to EWS people instead 
of building housing units, for which land to 
be acquired and developed. As the cost of 
construction of a building unit has gone up 
. veyy. high within the last lew years it baa 
become practically impossible to build a 
a minimum habitable dwellings unit at 
standard tog .mo$t urban 
families unless subsidued. 


Self help is the only means at the primary 
stage* which leads to subsequent upgrading 
at a later stage with the economic develop¬ 
ment of the family. Better housing in terms 
of space and construction standards is 
generally of lesser priority to those poor 
urban families than better employment, 
health, water-supply, education, etc. 

The sites and services concept as a low 
cost alternative affordable to Economically 
Weaker Section of the community is perhaps 
a better solution for housing than any other 
ambitious programme. The simplest cons¬ 
truction standards, works and lower unit 
cost involve in sites and services schemes, 
is more realistic and acceptable to the 
society. The scheme is unique in the sense 
that there is less subsidy involved for EWS. 
The differential pricing of the marketable 
land for the various uses enables provision 
of cross subsidy within the scheme itself. 
The cost of land for FWS people will be 
very nominal and the subsidy is made good 
by suitable pricing of the industrial, 
commercial and higher income • group 
plots. 

Scope of sites and services should come 
under the ambit of Area Development 
Programme which may include : 

(a) Essential components such as building 
plots with provision of water-supply, 
sanitary, waste disposal, access ways, street¬ 
lighting, etc. 

(b) Social services like health and 
educational facilities, community centres, 
post-office, recreational areas, sites for 
market and commercial activities, sites fer 
small industries and handicrafts, etc. 

(c) Various kinds of technical assistance 
in the management and monitoring of the 
projects which may extend the assistance 
in self-help construction methods and other 
ancillary works and in supervising financing 
in connection with small industries compo* 
nents of the project. 

The broad objectives for a new area 
development scheme may contain the 
following sub-beads: 

(a) To create opportunities for all 
income groups of people. 
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(b) To create job opportunities and 
promote new growth of commercial and 
industrial centres. 

(c) To generate sufficient surpluses to 
apportion as a revolving fund. 

It is expected that an all*out effort would 
be taken to provide at least a plot to each 
family by 2000 A. D. In case, the same is 
not possible, the problem will be aggravated 
due to further increase of population in 
CMDarea beyond ?000 A. D. From 2000 
A. D. the population growth in CMD area, 


with the present rate of growth, will mean 
addition of yearly population of 310 lakhs. 
To cater to the needs of this additional 
population, the number of dwelling/housing 
plots that will be necessary will be roughly 
62,000 per year. Keeping this in mind, a 
long'term planning should be made for 
acquisition of land. As the environmental 
programme in the Calcutta city is very 
much aggravated, the proper approach will 
be to acquire land in lowdensitjf area for 
development of the new growth areas. □ 


CALCUTTA HOUSING 

SHIBDAS BANDYOPADHYAY 
Indian Suttisiied InstittUe 
Cakutta 700 035 


QRESENT Calcutta has not grown-up 
^ as a planned city. Major attractions 
to this city have been its traditional impor¬ 
tance. glamour amenities, educational and 
employment/business opportunities, etc. 
Bas^ic facilities are gradually becoming in¬ 
adequate due to crowding in the city. One 
such facility is bousing, which is becoming 
difficult day by day. 

The purpose of this study is to examine 


the existing housing facility in the arta 
under the Corporailon of Calcutta and to 
assess its look beyond 2000 A.D. It is also 
aimed to identify some of the factors which 
are deterrent to the housing development. 
Focus is on housing for residential purpose. 
Basic data used for this study were collec¬ 
ted in connection with the Calcutta 1976 
survey 

During 1976, there were 199,821 struc- 


TABLE t: Pereentags distribntloB of strochves by tbe nnmbvr of storeys and the typo of atilisatfon 


Type ol 
utilts.'icion 

i 

Number of storeys 

a 

3 

4+ 

Total 

Purely residential 

42.43 

17.84 

5.67 

1.30 

67.29 

Purely commercial 

11.21 

0.78 

P.27 

0.15 

12.41 

Mixed with residential 

7.45 

5.56 

?.89 

*8 

17.18 

Others* 

2.20 

0.49 

0.26 

0,17 

3.12 

Total 

63.34 

24.67 

9.09 

2.90 

100,00 


'i'lncludes schools, colIc|es. teaplas, etc, 
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fcucei in tlie city, excluding the jpa^ement the nathre oi over crowding. It is noted 
dwellera ahacka and hutments. Based on a that 1454 per cent of households do not 
30 per cent simpte random sample of the use any floor area. This is mainly because 
100 wards, the structures are classified in of the two reasons: (i) the full time do> 
Table 1 by the number of storeys and the mestic servants, forming separate hmise* 
type of utilisation. holds not having any specific floor area 

TABLE 2: Dtatribotion of bonscbolds and persons by the type of siructnre 
Type of structure _ _ Percentage of _ 



households 


perfonA 

Pucca roof 

56.84 


53.69 

Pucca wall & non-pucca roof 

24.11 


2":,47 

Tin/asbestot/wood wall& non-pucca roof 

8.01 


8.08 

Others (thatched 8t mud wall) 

10 8.3 


12.70 

N on-reported 

0.21 


0.06 

All typea 

100.00 


100.00 


From Table 1 it is clear that 85.47 per allotted to them and (ii) the persons who 

cent of the structures are used for are allowed only to keep their belongings 

residential purpose. Over 59 per cent in a room, are classified as having no share 

of these are single storeyed, of which of the floor area. 

less than 7 per cent are pileca (during 1976, Table 4 gives the occupancy status of 
there were 96,327 pucca structures in the households and persons. It is seen 

Calcutta). that only 12.57 per cent of the households 

TABLE 3: Pacentage distribution of households by per capita floor area (sq meters) 


Floor area Households 


0 * 1454 

less than 1.5 14 92 

1.5— 2.5 14.fi6 

Z5— 35 11-43 

3.5— 4,5 «-73 

45-- 5.5 6.53 

5.5— 6.5 3-75 

6.5— 7.5 •’•33 

7.5— 8.5 2.71 

as- 95 7*76 

9.5— 10.5 3-’** 

10.5— 11.5 1'34 

11.5— l,i.5 

over 12.5 ^•^^ 

not reported ^ 


Total ^*^'**^^ • 


Table 2 gives the living condition of with 20.61 per cent of the population live 
the people in Calcutta. It is observed that in their own homes, 
over 12 pec cent of the?population live in The area under the Calcutta Corpora- 
mud wall End thatched atcucturea, . tion is approximately 37 sq. miles. Various 

Table 3 gives the per capita floor area types of structures, both for reaidentul and 
available to houiehold members. It reflects commercial use, covar about ^ per cent 


sem 
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ot the area. Due to overcrowding at tcnarcy acts, 'the alum developttetil 
homes, wher* over 13 per cent of -the programmes of the CM DA, where existing 
hotisebolds have less than 2.5 sq. meters structures arc unaltered, only guarantees 
of floor area for every familv member, it the existence of the slums and poor bousing 
is only natural that they look for an open conditions. 


Occupancy 

status 


TABLE <1: Distribution of lionsebolds and persons by occopancy status 


_ Percentage of 

household 


Total 


' * Includes qu.irlets, disputed Cenanev, etc. 


Persons 



place. However, the area under parks, 
playgrounds, and the Maidan, covering only 
4.43 per cent of the area, is too inadequate 
forcing people onto the streets. Road area, 
covering only 9 per cent of city* area, itself 
is inadequate for the traffic let alone the 
extra pressure from the people forced onto 
the streets. Day to day increasing number 
and duration of religious festivals and fairs 
in open places and streets, and pavement 
shops, also compound problems. 

By the end of this century, Calcutta 
population is expected to cross 3,700,0l'0 
(Decadal increase of Calcutta census 
population from 1951 has been about 2 
lakhs with a decreasing trend). With the 
existing availability, many more people 
will have much less per capita floor area 
available at home and increase the number 
of pavement dwellers (there were 63,585 
pavement dwellers in the city during 
1977-78). 

Since more than 63 per cent of the 
buildings are single storeyed and only 11.55 
per cent of these are pucca, there exists 
vast possibility for housing and area deve¬ 
lopment. However, over 87 per .cent of 
the households do not live in their own 
houses, and these people are unlikely to be 
interested i<i investing for the development 
of their bousing units. Landlords ehodo 
not want to invest because of non* 
profitable return because of the existing 


Thus, Calcutta beyond 2000 AD is likely 
to be a complete chaos. 

Based on the facts and figures and the 
discussion, following two suggestiens are 
made for housing development. 

(1) Existing tenancy acts may he 
suitably modified so that the landlords' 
investments become profitable. With a 
housing development scheme, duly approved 
by the authorities, it should be easy for 
the landlords to evict the tenants. 

(2) Government investments on private 
property, including slum development, may 
be discontinued. Such resources can be 
invested for educational, business, housing 
and area development in areas outside 
Calcutta. Better living condition outside 
the city will attract people to reside outside. 

The author appreciates the help from 
Shri M. B. Cbakraborty, Sbri A. Roy- 
Chowdhury, and Shri P. Dey for preparing 
Table 1. O 


Refereaces: 

Calcotta 1976 lanpling frame lurvey, Available 
in the CSU library of the fndien Statiatieal 
Institute, Calcutta. 

Calcutta 1976—A aocio aconomic amvey of houaa* 
holda with municipal addresa, .Indian Statistical 
Institute, Calcutta. 

Calcutta 1976—A aocio-economic survey of pave¬ 
ment dwellete, Indieii Srethtical Institute, 
Calcutta. 
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A STRATEGY FOR DEVELOPING FRINGES OF CALCUTTA 

G. K. CHOUDHURY 

C*Af«D.A> 

Calcutta 


B y 2300 AD we expect Calcutta to take a 
stabilised shape, when rate of growth of 
population in the metropolis is expected 
to be minimal . It is also expected that 
by that time a rational urbanisation pattern 
of the State has taken shape, and that the 
medium and small towns have absorbed 
their due share of population. To achieve 
this, however) we need a strategy of land 
development; and in this workshop devoted 
to Housing and Area Development, let 
me examine a typical slice of land compri¬ 
sing of a strip of urban area, a strip of 
sparsely developing area, a strip of 
pctential urban land, a strip of land that 
must remain vacant due to ecological con¬ 
siderations but is vulnerable for urbani¬ 
sation, and a rural strip beyond the 
boundary of the Metropolitan District. 
For the purpose of this presentation I would 
take up a slice from the 11)000 acresite 
in East Calcutta contemplated for develop¬ 
ment of a township in the foreseeable 
future. The views presented here are 
indeed that of the undersigned and not 
official view of the CMDA. Since the 
question of bringing all these lands into 
public ownership through land acquisition 
is an expensive proposition, 1 would like 
to suggest different strategies for different 
kinds of lands. In short, these are as 
follows: 

(i) For urbanised fringe, we have not 
much scope for improvement. Here) I 
recommend requisition of derelict tanks 
and waste lands *for requisition under the 
WB Waste Land (Requisition and Acquisi¬ 
tion) Act, 1952, and handing over the same 
to appropriate social welfiire organisations 
for maintenance and economic exploitation 
by pisciculture, duck rearing and the like. 
This way with minimal or no expenditure, 
or even at i^rofit tlm preservation of these 
ranks and lands may be ensured for the 
next 20 years. 
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(ii) For the next strip, where develop¬ 
ment is sparse, the only solution is conso¬ 
lidation and re-parcelling of land. This is 
also known as reconstitution of plots and 
is workable under the provisions of the 
WB Town and Country (Planning and 
Development Act) 1979. Under this scheme 
contiguous plots of an identified project 
area are re-subdivided to obtain roads of 
adequate width and reasonably straight 
and smooth alignment. Also by this 
process plots are made more or less rectan¬ 
gular for better utilisation of the buildable 
capacity of the concerned plots. For the 
lands required for road widening and for 
exchange with the neighbourmg plot owner, 
payment of compensation is not required. 
Thus by this technique, and virtually by 
spending no money, the concerned plot 
owners can get a better subdivision. If 
reconstitution of plot boundaries is put 
as a precondition for further development 
of infrastructure by the concerned public 
Agency. I am convinced that the venture 
would be a success. 

(iii) With this slice taken for presen¬ 
tation we have a strip of Eastern Metro¬ 
politan Bypass on both sides of which for 
the present we have vacant lands. Because 
of high pressure of urbanisation 1 feel the 
strip along the West of the Bypass may 
be permitted for urbanisation. Here. I 
feel Government may go in for acquisition 
and development of land except the regis¬ 
tered Housing Co-operatives who are willing 
to accept the development norms prescribed 
by the competent Authority and contribute 
their share for approach road and such 
other common facilities. Here. I propose 
government provide facilities, utilities, and 
services in a generous way so that the 
same may be enjoyed by the inhabitants 
of the nearby ateas taking In these facilities, 
utilities, and services. 

(iv) The most difficult area. I think, is 
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the area Ehist of EM Bypass which is 
vulnerable for growth but where we cer¬ 
tainly do not like to have high density 
development. Here also, 1 think, govern* 
ment may go for large scale land acquisition 
and distribution of the land, with restrictive 
covenants, among public agencies. Restri¬ 
ctive covenants would ensure that the 
vacant character of the land would be 
retained as far as feasible; public owner¬ 
ship, on the otherhand, would ensure that 
the land would be put to optimum economic 
use, and that land would be available for 
change of use if the next generation desires 
to do so for compelling reasons. From this 
point of view I suggest distribution of land 
from this strip among the agencies listed 
below: 

(a) Department of Agriculture ; 

(b) Deptt. of Animal Husbandary and 
Veterinary Services; 

(c) Deptt. of Fisheries; and 


(d) Deptt. of Cottage and Small Scale 
Industries. 

If lands remain in public ownership we 
may reasonably hope that haphazard 
urbanisation will not involve the rural 
areas of the East and disturb agriculture and 
ecology both of which are essential for 
conservation of healthful urban life. 

(v) For lands on the east of E. M. 
Bypass we strongly advocated intensive and 
extensive agriculture. Under the Integrated 
Rural Development Programmei and Special 
Employment Programme Government is 
already in action. To this if we can rope 
in the services of Welfare Organisations, 

I believe the result would be phenomenal. 
Here, our objective would be to identify 
training needs of the people and provide 
them with soft loan or even better livestock, 
seedlings and the like with which they 
would be able to augment their family 
income. □ 
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Mif^pcin^d tio 'bt t^fnik eptettr tiid t^gii- 
txted tM'4.0. This wni "kept in the refirf- 
and irithin an hour the cofour 
-turned out ixfht very pale pink. After over¬ 
night storage in the refrigerator. the colour 
^PrifiratlidiB ini use of oxalic adl-i^liai *>*caBie almost colourless. 

thloMtphate-S^leiifeot ror PealgeD ^ **>|» investigation 

Staialag: In situ absor^lton ipcetra . •>“* testis of a white rat 

that were fixed in 10% buffered neutral 



It ^as 'fspoited! in an earlier publication 
that Sch^ reagent < can be prepared with 
citric.'tattaricand oxalic atidi in place of 
N-HG and-the usual amount of potassium 
mctabisulphite** Of these, the dye-reagent 
prepared with critic and tartaric acid pro- 
duoed excellent stainiog of the nuclei 
following Peulfen hydrolysis.'^hiff reagent 
prepared with oxalic acid and pOtasiium 
metahisulphite did not produce powerful 
ataining of the nuclei after acid hydrolysis of 
tissue sections. During the search of a suitable 
substitute for potassium jo^l^bisUlpbite. it 
wrat fouml that Scbiff reagent prepared 
With N-HCl'and sodium thiosulphate pro¬ 
duced highly satisfactory staining of the 
nuclei in tissue sections which were hydro¬ 
lysed in hydrochloric acid*, this commu¬ 
nication presents a method in which oxalic 
add hai bean used along with sodium thio¬ 
sulphate to ittoduce a dye-reagent with 
ataining ability similar to that of citric or 
tattaric acid-Schiff reagents with increased 
shdf-nfe. The objective of the present 
investigation was to study the absorption 
properties of nuclei stained with the newly 
developed 'SChSf reagent, those of nuclei 
itaiUcd udder UV rays as well es when 
Stained wider UV rays after removal of 
RNA. 

Oye-ret|atit employing basic fucbsin of 
&D.H.. London. watVrepared by dissolving 
500 mg of the dye in 100 ml Of warm 
diatHladwater. To'tbirwvre added '500 mg 
efoxaiioadd'ind LO^ of scdfum tfaiosul- 
pimea.ahaicen thoroughly and'then left in the 
lefrigetetot for 30'min. Afterwards* 1-0 i 
Of aetivatad chateoal wm added to this 
d p s ‘ r e a g e nt. Tfate was -yifllian vigoroosly 
(br 0 minute'and Altered. The ‘ftitrtte 


formalin. Paraffin sections (6 pm) were 
used* For staining, deparafiintted 
sections were hydrolysed in 6N HCl at 30*C 
for 15 min. rinsed with water and then 
stained with the newly-developed Schiff 
reagent at 25*C for 15 min, rinsed with 
water and treated with freshly prepared 
SOfwatcr for 3-5 min, rinsed with water, 
dried between folds of filter paper, treated 
with n-butanoi for 2*3 min, cleared in xylene 
and mounted in DPX. In some cases, 
staining was performed under UV 
rays obtained from the inner 
ditcharge tube of a 125 watt Philips 
mercury vapour lamp, keeping the sections 
15 cm away from the UV source. Tissue 
sections from which RNA was extracted 
with cone, phosphoric acid at 5*C* and tben 
subjected to hydrolysis in 6N-HCI at 30*C 
for 15 min were also stained with the newly 
developed Schiff reagent under UV rays. 

The absorption spectra of nuclei stained 
with this modified Schiff reagent as well as 
‘those of nuclei etained under UV rays were 
recorded with a afcrospectrophotometer^ 
^it % magnification of X 750. Also, recorded 
were absorption data of nuclei stained 
for DNA-afdehydes after extraction of 
RNA followed by acid hydrolysis and 
staining with the modified 'Schiff reagent 
under exposure'to UV rays. Each curve 
represents an average of five uncut tetrap- 
loid nuclei. 

-Result of staining acid hydrolyiled tissue 
ledtions with the newly developed ’Sehbff 
reagent -Was highly sitisfactoty. Within 
4 min of staining, the nuclei started 
beeomii^' ted at 25*C. After 10 min. 
optimum colouration was possiUe. Sections 
were, howevm. etaincd ftfr XS min to ensure 


2sa 
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complete binding of '*'he DNA^eldebydes 
with the dye molceulea. Staining pi the 
acid-hydrolysrd tissue sections under UV 
rays for 5 min yielded much more intense 
nuclear colouration than was possible in 
the control. This is evident in the absorp¬ 
tion curves of nuclei stained under the 
two different conditions. On the basis of 
Beer-Lambert law# the curve height of 
UV treated nuclei was more than that of 
nuclei stained under the laboratory 
conditions (Fig. 1). 



Fig. 1. In situ absorption spectra of nuclei stained 
with (A) Schifi reagent under UV rays (B) 
SchiS reagent after extraction of RNA 
followed by acid hydrolysis under UV rays and 
(C) Schifi reagent after acid hydrolyats. 

The absorption spectra of nuclei stained 
under the laboratory conditions at well as 
those of nuclei stained under UV rays 
reveal bell*shaped nature of the curves. 
The peak of maximum absorption in the 
former case is at 570<560nm and in the 
latter case at 550-560 nm> Sections of 
tissues after extraction of RNA with cold 
phosphoric acid followed by acid-hydrolysis 
and staining under UV rays reveal peak- 
absorption at 550-560 nm (Fi^. 1). 


The shelf-life of the ncwly-devalopcd 
$c^ reagent it atleaft three mewdap* 
. During tbit period, there teas no iinpairmeiit 
of Feulgen staining intensity of the nucl^ 
The above results indicate that undlir 
appropriate conditions, oxalic acid can be 
used with success in the preparation of 
Schiff reagent. Regarding increase in the 
staining intensity of nuclei when acid 
hydrolysed tissue sections are stained 
under UV rays, it may be mentioned that 
augmentation of nuclear colouration is 
also possible when staining is carried 
out with an aqueous solution of 
basic fuchsin* Therefore, it can be 
concluded that UV rays facilitate the 
regeneration of basic fuchsin through 
electronic excitation from the colourless 
Schiff reagent which then reacts with the 
DNA-aldebyde molecules liberated through 
acid hydrolysis. This interpretation may 
be true since after exposure to UV rays, 
the colourless Schiff reagent turns out to 
be of deep violet colour within a few 
minutes. The absorption properties of 
this deep violet colour reagent indicate a 
peak of maximum absorption at 550 nm 
which is also the position of the peak- 
absorption of an aqueous solution of basic 
fuchsin*. Moreover, the peak-absorption 
of nuclei stained under UV rays is 
at 550-560 nm and that of nuclei 
stained with Schiff reagent under laboratory 
conditions at 570<580 nm, as presented in 
this communication. Not only this, the 
peak of maximum absorption of nuclei 
stained with an aqueous solution of basic 
fuchsin after acid hydrolysis of tissue 
sections is at 560 nm *’* and that of nuclei 
stained with Schiff reagent at 570 nm*^. 
The above interpretation receives further 
support from the fact that the peak of 
maximum absorption of nuclei in tissues 
from which RNA has been extracted, 
then hydrolysed in hydrochloric acid and 
stained with an aqueous solution of basic 
fuchsin* at 560 nm and such is also the 
case as revealed in the present investigation 
when , similarly-treated tisnie sections are 
hydrolysed in hydtochlotic acid and then 
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•caincd with Scbilimgaat under apMuie 
to UV rayi. revealing peak*abiorption of 
stained nuclei at 550-560 nm.. 
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Colonr reactions of liqold onanlc compooads 
witli two newly-developed decolonriaed 
basic Fuchsln dyeoeagents 

Aqueous solucions of some basic dyes can 
be decolourised with N^HeSOe and 
sodium sulphide (NatS, 2HtO)^’ *. This 
communication presents two other methods 
to decolourise aqueous solutions of basic 
fuchsia which are shaken with activated 
charcoal and filtered. The filtrates are 
totally colourless in both cases and there ate 
useful in the detection of some liquid organic 
compounds. 

The dye-reagents employing basic fuchsin 
(E. Merck) were prepared as follows : 

Reagent A : To 100 ml of a 0.1% aqueous 
solution of the dye was added 10 ml of a 
25% phosphoric acid and mixed well. This 
was* shaken vigorously with 1.0 g of activa¬ 
ted charcoal and filtered. The filtrate 
appeared to be very pale pink. This reagent 
was further shaken with 1.0 g of activated 
charcoal and filtered again. The filtrate 
now appeared to be totally colourless and it 
registered pH 1.9. 

Reagent B : To 100 ml of a 01% aqueous 
solution of basic fuchsin ,v|as added 20 ml 
of cone. HsSOe and . this Vis shaken vigo¬ 
rously with 1.0 g of activated charcoal and 
filtered. The filtrate was pale yellow in 
colour and it registered pH 0.9. 

.4 

\ 

xH ■ . ‘ 


The difftrene caganie coiBftoundt tested 
to give positive or negative rault, on beii^ 
mixed and shaken with the newly developed 
dye reagents, ate listed in Table 1. Since 
the present dye-reagents reacted with 
solvent ether, solid organic compounds 
could not be dissolved in this liquid. 
Chloroform, when shaken with the dye- 
reagents prepared with HaPO« and HiSOs, 
did not exhibit any colour reaction and, 
therefore solid organic compounds were 
dissolved in this solvent. However, resor¬ 
cinol, quinol. p-hydroxy benzaldehyde and 
phthalic acid did not get dissolved in chloro¬ 
form and hence these four solid compounds 
could not be tested. The other solid com¬ 
pounds, such as vanillin, veratraldehyde, 
benzophenone and phcnylacetic acid are 
soluble in chloroform but the results are 
negative. The colours in all other cases has 
been included in the same table. 

From Table 1, it is apparent that the 
present dye-reagents are highly suitable 
for the detection of most of the liquid 
organic compounds except acetaldehyde. 
Unsaturated acids, such as linoleic and 
formic gave positive reaction with the dye- 
reagent prepared with HtSOi but negarive 
result was obtained with the one prepared 
with H«PO«. None of the two steroid 
hormones, viz. testosterone propionate and 
deoxycorticosterone produced any colour 
reaction. Both the dye-reagents did not 
produce any colour reaction with tap or 
distilled water. The pH of the dye-reagents 
is quite low, being 1.9 and 0.9. Since 
increase in the pH of these reagents brought 
about by tap or distilled water did not 
produce any colouration, the obvious con¬ 
clusion may be that colour production is 
due to chemical reaction. With 0.1 
N-NaOH both the dye-reagents produced 
uniform magenta colour. Since in the case 
of several liquid organic compounds, two 
layers, one coloured and the other colour¬ 
less are formed, the above interpretation 
that colour reaction with the compounds 
may be due to chemical reaction seems 
cogent. 

It is necessary to point out here that 
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Compound 


Rc«(«at<A 


Rcafaut B 


1, Alcoiiob 

(a) Mcdianol 

(b) - Ethauol 

(c) n-Propanol 

(d) n* Butanol 

U) iso-Butanol 
(i) tnC'Bueanol 
(i) n<Pcatanol 


II. AIMyica 

(a) Fotmaldehydc 

(b) Acetaldehyde 

(c) Glutataidchyde 

(d) Pataldebyde 

III. K«lnc 

(a) Acetone 

IV. CirboiyUcadds 

(a) Acetic acid 

(b) botmicacid 

(e) Linoleic acid 
(d) Oleic acid 

V. Amines 

(a) Tributylamine 

(b) Dimethylanilioc 


(c) Pyridine 


+ve (piak} 

+ve (pink) 

+ve (pale pink) 
fee (upper pale pink; 

lower colourless) 
+ve ( ) 

•fve (pale pink), 

+ve (upper pale pink: 
lower coloarleis) 


•fve (deep sufenta) 
-ve 

•fve (pale pink) 

•fve (upper pale pink; 
lower colourless) 


■fve (pink) 


■fve (palepiak) 

-ve 

-ve 

■fve (dowdy, colourless) 


fve (upper colourless; 

lower deep pink) 
fve (upper straw; 
lower deep pink) 

fve (deep nufenta) 


fve (blue) 
fve (blue) 

fve (blue) * 

fve (upperblue; 

lower pale yeUow) 
fve ( „ ) 

fve (blue) 

fve (extremely pale blue) 


fve (magenta) 

-ve 

fve (dowdy, colourless) 
fve (upper colourless; 
lower pale yellow) 


fve (sky-blue) 


fve (csttemely pale green) 
fve (deep yellow) 
fve (dowdy, colourless) 
fve ( „ ) 


fve (violet ting) 

fve (upper pale orange: 
then violet ting t 
lower pale green) 
fve (nuganta) 


these colourless dycfesgeots do not get 
chtoged to a magenta colour on being 
exposed to UV rays and, tbetelives these 
reagents cannot be compared with SchifI 
reagent which gets changed to a deep 
magenta colour when stmilarly treated. Not 
can these reagents be used to Feidgen proce* 
duce. The iheljhlife of bqth the dye- 
reaggnts is atleait. 24 „h* Howfrer, fog 


eniurincperfect reaction, freshly prepared 
reagieots should be used, 

M.1C,DUTT 
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talMtofj.ftlut of fcrtlllMf ■Ittafco on 
the growth of Azolla pinnata 

R. Brown 

Azciia is a waterfern in which 
nitrogen'fizing blue*green alga Anabaena 
azotlae fixes atmospheric nitrogen and 
the aquatic fern multiplies very rapidly, 
AzoUa is widely used as a potential green 
manure and dual crop with rice for inere* 
asing the grain yield of rice*. The positive 
rice crop response to Azolla biofertilizer 
inoculation was well documented*. Govinda* 
rajan et al*. reported that inoculation of 
AzoUa at 300 g/m* as dual crop with rice 
and incorporation of AzoUa twice have 
shown significant increase in grain yield 
of rice which was equivalent to that of 
25 kg fertilizer nitrogen per hectare. AzoUa 
plants are sensitive to the presence of high 
concentrations of nptrients. The macro* 
nutrients such as P, K, Ca, Mg and 
micronutrients such as Fe, Mo, Co have 
been shown to be essential for the growth 
and nitrogen fixation of Azolla*. For 
nitrogen* the AzolJa^Anabaena system can 
rely upon the supply, of nitrogen in the 
air and combined N is* however* also 
assimilated at low concentrations by the. 
roots nfhile the N, in the atmosphere is 
assimilated by the leaves* The present 
paper deals with the effect of fertilizer 
nitrogen (Urea) on the growth of Azolla 
and the results are repotted* 

(dement pots of the size lx0.6 m were 
selected and 5 kg of rice field soil was 
added and maintained flooded condition 
with a water level of 10 cm. Nitrogen 
levels at 20.40.60,80, 100 and 120 kg/ha 
basis were caldhlatcd and applied. AzoUa 
was inoculated at 200 g/pot and furadan 
at 1 g/pot was applied to control insect pests 
of AzoUa. Fresh weights of AzoUa biomass 
were taken on lOth day. * 

All the levels of fertilizer nitrogen 
(Urea) have reqordpd significant reduction 
in the growth., ol .dxpUo. Increase in the 
lewUa of fectUi^s< nitrogen haB.^pi!Opoetio> 
nately decreased the^ growth of AzoUa 
(Table 1). Among the different levdt 


of fertilizer* nietogen: lOQ. and 120 kg/ha 
have markedly inhibited the growth. The 
results have clearly pointed out that the 
fertilizer nitrogen has been found inhibitory 

TABLE I't Effect of fsrtilbwiiitiogeii (HNS) os the 
SrowIBor Azolla 


Nitrogen 

(kg/ba) 

Mean Atolla 
weight (g) 

%decteaac 
over control 

Control 

290.na 


20 

251.67 

(-) 13.22 

40 

228.33 

(->21.27 

60 

176.67 

(-)39.C9 

80 

161A7 

(->44.26 

100 

155.00 

(->46.56 

120 

113.33 

(->60.93 


C,D.t 28.10 
Significint at 1% level 

on the growth of Azdla. Becking* found 
that the addition of combined nitrogen 
reduced the fresh weight production of 
Azolla to 34% and total N content of 
43% over control. The AxoUarAnabaena 
association retained significant nitrogenase 
activity when the fronds were grown in 
nitrate of Urea*. The present resides clearly 
revealed that the application of urea 
suppressed the growth of AzoUa indicating 
the inhibitory effect of Urea. 
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loflooKf of inoealaai pottatial on the. 
ffowtli of Azelta 

Azolla is a waterfern that fixes atmos¬ 
pheric nitrogen in association with the 
nitrogen-fixing bluc*green alga Anabaena 
Azollae. Biological nitrogen fixation throng 
AzoUefAnabaetut complex is considered to 
be a potential biological system for increas¬ 
ing rice yield at a comparatively low cost. 
Interest in the AxoUa Anabaena association 
in relation to tropical rice production is 
primarily based on the ability of the asso¬ 
ciation to fix nitrogen and thus enriching 
the nitrogen status of the soil AzaUa'u 
extensively used as a green manure in 
Vietnam and China*' The utility value of 
Azolla for rice production in India was 
reviewed by Kannaiyan* and Singh*. 
Watanabe et aP. established the potential 
ability of AzoUa nitrogen fixation around 
1-1 kg N/ha per day. Singh* reported that 
a layer of Az(Ala covering a hectare of rice 
field contains about 10 1 green matter and 
ensures about 25-30 kg N/ha. AzMa can 
be used effectively as dual cropping with 
rice to supply nutrients after the formation 
of a mat either by decomposition after 
overgrowth or by incorporation into the 
soil.* In the present study, an attempt has 
been made to study the optimum dose of 
inoculum needed for inoculation under 
field condition. 

A field experiment was conducted in 
randomised blocks design with four repli¬ 
cations during Samba season, 1982. Phos¬ 
phorus at 15 kg/ba level was applied basally. 
Water level was maintained at 10 cm. The 
plot size of the experiment was 3x2 m. 
Fresh healthy plants of AxoUe pinmta was 
collected and completely drained the water 
and used for inoculation. Az<Ala was 
inoculated to the plots at 25,50,100,150, 
200,250,300,350,400. 450,500 and 550 g/m*. 
Furadan at 1 g/m* was applied to control 
insect pests of Azolla. Az<Ala was allowed 
to grow for 20 days and fresh weight of 
Azolla was recorded- 

The growth rate of Azolla was poor at 
lower inoculum level (Table 1). Increase in 


table 1: bdosBce of l■Brell^i yoteatial the 
fsoetk of A. pimuua (24 lays) 


Azolla inoculum 
level/ffl*(g) 

Azolla growth 
(kg/plot. 3x2 m) 

Relative growth 
rate (RGR) 
Wtiday) 

25 

• 0.3 

0.008 

50 

1.2 

0.036 

100 

2.0 

0.017 

150 

3.8 

0.053 

200 

7.6 

a092 

250 

8.1 

0-094 

300 

9.8 

ai03 

350 

10.0 

0.103 

400 

ia6 

0.105 

450 

11.0 

0.105 

500 

12.5 

0.112 

550 

12.2 

0.109 


C.D.-^364 
(CO.: P-OJU) 


inoculum level correspondingly increased the 
growth of Azcila> I’hc threshold level of 
Azol/a inoculum for better growth and 
multiplication was 200 g/m* under field 
condition. There was not much difference 
in the relative growth rate from 200 g/m* 
and at higher inoculum level. Inoculation 
of Azolla at 200 g/m* under field conditions 
is more optimum and economical alto. 
Many workers have used 300 g/m* of Azolla 
for inoculation under field conditionB*''**. 
The present results clearly show that 200 
g/m* would suffice for better growth and 
multiplication of Azolla under field condi¬ 
tions. Hence, the fresh Azolla inoculum 
required per hectare of rice field is only 2 t 
and this has got agronomical significance. 
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Moderately raiceptlble rice rarietici u on 
index to aonitor gall nidge populations at 
differaat plant age la Held 

One of the major constraints to achieving 
the yield potentials of modern rice 
varieties in India, is their susceptibility to 


the infestation is caitied over frop the 
ratoon, which arc known to harbour 
hibernating larvae of gaU midge during off¬ 
season. Among varieties, the incidence of 
gall midge was fairly uniform. The number 
of galls was significantly higher at six WAT. 
This could be due to the emergence of 
second generation adults* because the 
developmental period from egg to adult is 
about 25-30 days. This shows that the 
first generation adults would have laid eggs 
on 2 weeks old plants. 

The present findings can be of use for 
timing insecticide applications and light- 
trap installations, to keep the pest popula¬ 
tions below economic injury levels during 
the later stage of the rice growing season. 
The MSRV can thus form an important 


TABLE 1: IncUMCs irfgsli nUge oa moderstdy mcepUbls, rice wiedes at dllArcat agie ot the phat 


Weeks after 
transplanting 




Varietys 



Karuna 

Vaigai 

T(N)1 

Jaya 

Chitraiker 

lET 6759 

Mean 

1 

0.0 

0.0 

3.8 

0.0 

0.0 

0*0 



(l.81)» 

(131) 

(1130) 

(1.81) 

(131) 

(1.81) 

(337) 

2 

13.9 

11.7 

143 

. 7.1 

103 

7.0 



(21.89) 

(20.00) 

(22.69) 

(15.44) 

(1831) 

(1535) 

(19,00) 

3 

13 

43 

12.2 

73 

0.0 

1.4 



(7.12) 

(11.73) 

(20.41) 

(15.60) 

(1.81) 

(6.78) 

(10.56) 

4 

13 

10.6 

11.9 

7.6 

6.9 

13.2 



(7.78) 

(19.07) 

(20.19) 

(16.04) 

(15.27) 

(21.34) 

(16.61) 

5 

2.9 

2.9 

38 

ao 

2.5 

9,4 



(932) 

(932) 

(9.65) 

(1.81) 

(9.11) 

(17 81) 

(9.64) 

6 

16.5 

21.1 

16.5 

19.3 

15.2 

20.4 



(23.93) 

(27.36) 

(23.93) 

(26,05) 

(22.90) 

(26.88) 

(75.52) 

Mean 

6.1 

8.4 

10.3 

6.88 

5.8 

. 83 



(12.05) 

(14.95) 

(10.30) 

(12.79) 

(11.58) 

(14.99) 


Uralof Significanet 

CJ). (P^OXS) 

Conclusion 


Between periods 0.01 

1038 


P. Jk— 

Pf Pt.- 

-P. P* 

Between varieties N.S. 







• Mean of Stcplications 

* Afc sine ttensfotmetion 


gall midge. OrsRoUa orysae (WoodeMason). 

During the main season 19dl. at Madurai, 
India* gall formation on 6 moderately 
susceptible rice varieties (MSRV) repli¬ 
cated three times in lO-m* plots, was 
recorded at weekly intervals after trans¬ 
planting for a period of six weeks. 

The results revealed that galls are noticed 
as aarly as the second week after trans- 
r|.nriB g (WAT) (Table 1), indicating that 


component for IPC of gall midge. 
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Probltn of i ttblli^ of ■ ctll 

Tbe nuthematieal thcocy of cell division 
has been studied^*'. The rekitions 
between cellular growth (i.e. protein and 
RNA synthesis) and the nuclear diviinon 
cycle have been dcacribed*~^ The cell 
expands to a critical sizei then divides before 
growth can continue and the cycle is 
repeated. After i cell divisions 2* cells are 
obtained from tbe cell originally present. 
The rate of division or the cell*cycle is very 
sensitive to changes in the cellular environ¬ 
ment. It depends on temperature, surface 
tension, viscosity and the vibrational fre¬ 
quency of the cell. Viscosity* of course* 
will always tend to prevent it from dividing. 

During the expansion a pulsating cell, 
the contents of the cell would do work on 
the body fluid of the cellular environment. 
In a compression, the pressure field in the 
body fluid would do the same amount of 
work on the cell. So there is no*net trans¬ 
fer of energy during a cycle of the motion 
of a pulsating cell. To perform work* the 
cell reacts ATP with the particular 
‘*working system" in such a way that high 
energy bonds are split and the working 
system is activated*. The sequence of energy 
transformations have been discussed*. 

We consider the wail of a spherical 
membrane under an internal pressure, p. 
The wall stress* a is given by 

<l) 

2h • 

where R is the initial radius and h is the 
thickness of the membrane. 

As R increases, the membrane becomes 
thinner, its area increases but its volume is 
hardly changed. The protein layer of the 
membrane has rubber*lfke elasticity whereas 
the linid layer behaves as a two-dimen¬ 
sional fluid*. (The coefficient of rigidity 
or shear moduli of all protein gels are found 
to be in the range of “ 10*—10* iVm'*.). 
Thus* we write 

k. 4tr «•=!;, (2) 

V«volume of the wall of the membrane. 
Therefore, we have 

__2*rR* (3) 


The strain in the membrane is.givcn by 

- ST"* 

where Ro is the initial reference radius. The 
work done per unit volume of the mem¬ 
brane is bxstressxstrain, where the stress 
and strain are defined above. 

With the increase of radius (increasing 
distensibility). the stress in the wall increases 
and ultimately reaches tbe rupture stress 

Heat conduction tends to decrease tbe 
temperature and average pressure within the 
cell. It tends to increase the rate of cell 
division and hence the kinetic energy of the 
surrounding fluid. It also tends to increase 
the collapse speed of the vacuole in a plant 
cell. Changes in cellular environment is 
reflected in physiological processes”***. 

In its growth, the cell does not maintain 
a spherical size. The behavious shows that 
the surface of a cell being accelerated out* 
wards is unstable and may break. (The acce* 
leration is directed from cell into tbe body 
fluid). If the acceleration of the interface 
continues to increase, the pressure in the 
body fluid will increase. Tbe cell expands 
to a critical size until its inward motion is 
finally arrested by an increase of cell 
pressure. It is shown” * that the vibrational 
frequency, w of a cell is directly related to 
its size and volume; these are again directly 
proportional to the protein content of the 
cell.** This shows that as tbe - frequency is 
varied the maximum relative volume to 
which a cell will grow varies (the capacity 
of a ceil of individual species to grow is 
limited). The capacity of cells to grow is in 
the sense of adding to their content of 
chemical substances**. A cell can only 
double its mass**. The cell values must be 
double the initial values**. Prior to the 
division of tbe nucleus, tbe amount of DNA 
doubles and during division* this amount is 
precisely halved**. 

During the ^cle, tbe rate of growth (of 
mass, m) of a cell is given by* 

< m, (5) 

where < is a constant which is a function of 
oallular constituents and 'environmental 

SCIENCE AND CULTURE. }ULY. 4114 


210 



condition!* The equetions euggeiti that 

< - Iog.«/r. (6) 

where T is the time of doubling* 

If Vi be the time for chromosome replica¬ 
tion and H be that for septum formation, 
we can write for the cell volume*'*' 

V-y„2(Ti+T,)/T. (7) 

where t is the generation time of the cell 
and Vo is the reference volume. The faster 
the growth* the larger the cell volume*'. 

Let R and R+tR be respectively the 
radii of a cell at two different stages of 
growth (assumed to be spherical) and K be 
a ratio of the maximum amount of oxygen 
obtainable to the oxygen required. For a 
cell to survive, we have X> 1 (young cell) 
and let iC=l + y, y>0 (but is assumed to 
be small). Let K} denote the same factor 
for an older cell, where FC*»l + y*, y*>y. 
If we define 

K'/K-RKR + lR) (fi) 

and if y*-*0,‘ we have tR^yR. The critical 
radius is 

R=:R(l + y). (9) 

which is a condition of unstable equilibrium. 
The cell then becomes distorted and is 
assumed to be cylindrical before division. 
We find here that the growth of a cell 
resulting oxygen deprivation leads to 
physical (shape) instability. In the case of 
a young cell, surface area/volume ratio is 
3/R whereas that for an older .cell is 
q 

R (l+yj — * ^ * relati* 

vely large surface area for metabolic 
exchanges. 

The surface instability serves as a limita* 
tion on the pressures and temperature 
within the cell which is a function of 
environmental conditions. If a stable cell 
pulsates in a body fluid, a relatively small 
increase in pressure will make it unstable* 
The radial motion itself of a cell is unstable 
and the cell would pulsate with increasing 
amplitude. It expands until it approaches 
a critical size and the cell then would tend 
to divide. There is also a critical amplitude 
at which the cells become unstable. It can 
be shown that in a linear motion, the 


cell would become unstable at a frequency, 
w and its amplitude of bscillatioh would 
increase linearly with time. At this stage, 
the cell expands to a critical size and at a 
frequency oi-w,. the cell divides into two 
daughter cells. In a non-linear motion, a cell 
may become unstable for the combination 
of to and the pressure amplitude generated 
which is a function of cellular constituents 
and environments* 

The cytoplasmic boundary as well as the 
small vacuoles present inside a plant cell 
vibrate with the oscillatory activity of the 
nucleus. Nucleus actively synthesizes RNA 
and that nuclear RNA is transferred to the 
cytoplasm*’. The presence of RNA is to 
be expected in cells engaged in active 
protein synthesis, and it is now known that 
chromosomes in interphase and in early and 
mid-prophase are involved in RNA 
synthesis**. 

Vacuoles are fluid-filled membrane 
enclosed spaces within the cytoplasm**. 
They force the cytoplasm to the outside of 
the cell, where a ready exchange of certain 
materials can occur. They also serve to 
maintain the proper internal pressure in 
cells. The theory of coalescence of the 
vacuoles on the basis of wave motion has 
recently been studied*. It can be shown 
mathematically that the resultant vacuole 
is a position of unstable equilibrium and 
tends to vanish after coalescence. 

We choose spherical coordinate system 
with the origin at the centre of a vacuole 
which is initially at rest in a cytoplasmic 
fluid. The pressure of this fluid is a function 
of time during the cell cycle. The 
vacuoles start to move in such a way 
that the motion of the surrounding cyto¬ 
plasm is spherically symmetric. Assuming 
the fluid to be incompressible and following 
Noltingk and Neppiras*', the motion of the 
interface can be written as 

^ +”1“ V “ ^ ^ 

( 10 ) 

where ti is the speed of the interface, R is 
its rgdiqs, p(t) is the pressure in the fluid 
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at the interface. p*(t) is the pressure of the 
cytoplasm away from the interface and 
p(t) is its density. (In the radical motion of 
an incompressible fluid, viscosity does not 
come into the equation of motion, but 
appears in the boundary conditions). 

For our analysis, if we assume that the 
pressure of the cytoplasm is constant, i.e. 
p*>Po. and v(0—V. the equilibrium 

density of the fluid, we can write 

i-1,2,3. Av»>Pe) 

Rai is the initial radius. 

The motion of the vacuole will create a 
pressure field inside the cell. If the speed 
of the vacuole interface changes slowly, a 
disturbance will be transmitted from the 
vacuole to a nearby point in the cell fluid. 
If the vacuoles were at rest in a cytoplas¬ 
mic fluid, surface tension would quickly 
cause them to dissolve. A (weak) shock 
wave will be generated inside the cell when 
the resultant vacuole just disappears* The 
pressure falls off with the distance. The 
shock can influence the growth pattern of 
a plant cell. As the vacuole disappears, 
the cell fluid does work on the contents of 
the vacuole*. The pressure inside the cell 
is maximum, the stress on the wall increases, 
a plant cell loses its stability and tends 
to divide. 

The dynamic interaction of nucleoplasm 
with chromosome has recently been 
studied**. The volume of a nucleus is found 
to be a function of the number of chromo¬ 
somes for a particular cell”. During the 
cell-cycle, the chromosomal material first 
begins to contract and thicken and becomes, 
much thicker as replication occurs**. 
Initially, the length of a chromosome can be 
expressed as 

( 12 ) 

wherdtit is the number of genes it contains 
and H is a constant factor for a chromosome 
of a particular cell. The size, of a chromo¬ 
some is also a function of the environmental 
conditions. 

We shall now discuss the physical 


processes of chromosome condensation in 
terms of internal chromosomal stresses. 
Chromosomes are compressed hy stresses 
acting at both ends. Due to this stress, they 
shorten in the direction of the stress. This 
shortening, of course, will give an increase 
in energy. As long as the chromosome 
maintains its original shape, therd is no 
energy due to shortening. As the stress is 
increased, chromosomes begin to contract 
and various shape patterns occur. The 
stress at which the change from the original 
to the thicker stage occurs may be called the 
critical stress of the chromosomes. At this 
stage, the stress on the membrane boundary 
of the nucleus tends to reach the rupture 
stress and the nucleolus disappears. As the 
energy is slightly increased, chromosomes 
break and the two chromatids of each 
chromosome separate, which are now 
termed as chromosomes. The nucleus 
then divides into two* Quantitative 
changes in DNA during mitosis have 
been related to stages of chromosome 
division**. The cell division is initiated by 
the division of the nuclear material**. The 
time taken for the cycle varies, the minimum 
being about 10 h.**. 
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Nutrient drain by weeds in jnte corp 

During jute-growing season in eastern 
India, a luxuriant weed vegetation prevails 


due to incidence of profuse rains end 
optimum humidity and temperature. In the 
absence of timely weeding or if weeding is 
incomplete, the fibre yield (which is highly 
correlated with vegetative growth of (he 
crop) is drastically curtailed, Chakrabor^* 
estimated the loss to be 63% for otitorius 
and 52% for eapsulcpris jute by weed 
infestation. 

Since weeds have the same requirements 
for growth as crop plants, a good deal of 
fertilisers applied to the soil' during culti¬ 
vation is taken up by the weeds. Experi¬ 
ments were conducted to find out the 
competition for nutrients between jute 
crops and weeds (Table 1). P, N and K 
were determined following methods adopted 
by Horwit^^, microkjeldabl technique of 
Jackson* and procedure of Piper* res¬ 
pectively. 

In Tripura* the olitorius crop is cultivated 
in highland (tilla) and the capsularius in 
medium highland. But weed intensity is 
higher in highland and lower in medium 
highland, with more nutrients being used 
up by weeds in the former than in the latter. 
While the broad-leaved weed Borreria 
articulari^ (L. f.) F. N. Will is the predo¬ 
minating element in highland, the narrow¬ 
leaved sedge Cyperus compressus L, domi¬ 
nates in medium highland*. Huge amounts 
of N and P are drained out by B. arUcularis 
in contrast to C. compressus where the loss 
is not so substantial (Table 1). 

The foregoing will point out the need for 
effective control measures which will un¬ 
doubtedly improve the nutrient status of 


TABLE 1: Uptake of mlrleBts by weeds sad late crop 




Ouantum of nutrients (kg/ba) 


Test plants 


N 

P.O. 

K,0 

Corehorus oUtorias JRO 632 

Weeds associated with olitorius jute 

Borreria artieularis 


26.81 

85.40 

6617 

15.10 

46.22 

40.92 

60.88 

73.77 

B.17 

C. eapsubu'is J&C 212 

Weeds associated with capsNloria jute 

Cyperus oemprsMiu 


27.56 

29.07 

12.96 

18.98 

8.25 

L59 

72.27 

39.89 ' 

10.94 
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jate plants and thereby augment iibre 
yield. 
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PreparalioD of crystal violet-SOg with 
different acids and potasslnn metabisulpbite 
nnd their nan in Fenigen proccdnra 

Not all organic acids can replace hydro* 
chloric in the preparation of crystal 
violet dye-reagent. For example, citric acid 
in combination with potassium metabisul¬ 
phite, produce a reagent that does not serve 
the purpose of staining DNA-aldehyde 
molecules in acid-hydrolysed sections of 
mammalian tissue sections fixed in different 
fixatives. In search of organic acids, other 
than citric, it was found that ascorbic, 
oxalic, trichloracetic acid (TCA) and 
benzoic acid are quite suitable. Hydro¬ 
chloric acid, among mineral acids, has been 
used by the present author to prepare crys¬ 
tal violet dye-reagent^ This report presents 
the effective use of N-HtSOg, along with 
potassium metabisulphite, for the same 
purpose. Below is a brief description of 
the use of these five acids along with 
potassium metabisulphite for the prepara¬ 
tion of dye-reagents employing with dye for 
the staining of nuclei in mammalian ue# 
fixed in different fixatives. 

Crysul violet (E. Merck, C-I. No. 42555) 
Is one of the aminotriarylmethane group' 


of dyes, byesrebgents were prepared by 
dissolving 500 mg of the dye in five 
separate lots of 100 ml of warm distilled 
water. To one of these was added 10 ml 
of N-HgSOa, to the second lot 500 mg of 
ascorbic acid, to the third* fourth and fifth 
lots, an equivalent amount of TCA, oxalic 
and benzoic acid respectively. Each of 
these five reagents also contained l.D g of 
potassium metabisulpbite. After thorough 
mixing, these were filtered. The filtrates 
of each were of rather pale violet colour 
which after storage in the refrigerator 
were reduced to an extremely pale green 
colour in the case of TCA, H1SO4 and 
benzoic acid dye-teagents, registering pH 
2-8,4.1 and 4.3 respectively. Oxalic and 
ascorbic acid dye-reagents were reduced 
to green and extremely pale violet colour 
pH 2.7 and 4.0, respectively. All these 
reagents became blue or pale violet in 
colour when exposed at 20*C. 

Pieces of liver, kidney, ovary and intes¬ 
tine of a white rat that were fixed in' 
10% neutral formalin, Flemming and Dutt's 
modification of Nawaachin mixture* were 
used in this investigation. Paraffin sections 
(8 ^m) were used. 

Staining was performed after deparaffi- 
nisation of the sections followed by Feulgen 
hydrolysis. UV rays were administered for 
10 min during staining. The control sections 
which were not exposed to these rays 
were also run simultaneously. Following 
staining sections were treated with 005 
N-HCI for 15 sec to a min, rinsed with 
water, dried between folds of filter paper, 
treated with n-butanol or iso-propanol 
in different cases for 15 sec to 3 min in 
differently fixed materials, cleared in 
xylene and mounted in DPX. In some 
cases, staining of tissues in the three 
different fixatives was also performed with 
0.5% aqueous solution of the dyt. 

Microscopic examination of sections of 
tissues fixed in the three different fixatives 
when stained with crystal violet dye- 
reagents or with an aqueous solution of 
the dye revealed excellent and specific 
nuclear colouration. Staining with the dyc> 
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hg^eats un^cr UV r«yi rcTcaied a far 
more intense colouration of the nuclei 
than in the controls in which colouration 
was extremely feeble. Formalin-fixed 
tissues when stained with the dye-reagents 
under OV rays could be treated with 
0il05 N*HCL On the contrary, sections of 
tissues fixed in Flemming and Dutt’s 
Nawaachin mixture, when stained with the 
dye*reagents or with an aqueous solution 
of the dye did not withstand treatment 
in the acid water. In all these cases, 
.stained preparations were dried between 
folds of filter paper, treated with 
n-biitanol or iso-propanol for varying time- 
periods, cleared in xylene and mounted, 
revealing excellent and specific nuclear 
colouration In no case was it possible 
to dehydrate sections after staining through 
ethanol grades, since following the proce* 
dure stain from the nuclei leached out 
completely. 

In view of the fact that crystal violet 
dye is soluble in n^butanol or iso-propanol 
and the compound formed from the dye 
molecule and DN A is not, the conclusion 
is that an insoluble dye-DNA-aldehyde 
complex is formed* Since following 
staining of sections of tissues fixed in the 
different fixatives is possible with the dye- 
reagents under UV rays as well as with an 
aqueous solution of the dye and prepa¬ 
rations stained following these two 
procedures behave similarly, it is apparent 
that the mechanism of staining in the two 
cases is similar. Moreover, staining with 
the dye*reagents is also possible in the 
controls, although the intensity of nuclear 
colouration is extremely feeble despite the 
fact that the dye*reagents get oxidised 
revealing violet colouration. Oxidation 
of the dye-reagents is also possible at 
elevated temparature (40*C), but a specific 
nuclear colouration is not possible at this 
temperature. Not only this, sections of 
tissues fixed in the different fixatives when 
stained with an aqueous solution of the 
dye, did not toleratd treatment in 0.05 
N-HCl. Under the circumstances, it may 
be reasonable to infer that under UV rays. 

•Vf . ■ ' ■ ' ,, 
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be rtesonable to ih^er tliat under UV rasri* 
regeneration of the dye molecules from 
the more or less colourless dye-reagents 
takes place. These UV-treated violet dye- 
reagents are responsible for the dye mole¬ 
cules to get bound with the DNA-aldehyde 
molecules and, therefore, the mechanism 
of staining with the dye-reagents under 
UV rays can be considered to be of 
Feulgen type. What UV cays do is not 
merely to produce reagents like an aqueous 
solution of the dye but it also excites the 
dye molecules electronically^* ’ which then 
bind with DNA producing a specific nuclear 
colouration In the case of staining with 
an aqueous solution of the dye, it may be 
possible that condensation of the tertiary 
amino group of the dye molecule with 
DNA-aldehyde molecules takes place 
producing a specific coloutation of the 
nuclei. 

M. K. DUTT 

Department of Zoology, 

University of Delhi, Delhi-110007 
Received: 15 March, 1984. 

1 M. K. Dutt. Cell Mol Biol., 23.295.1978. 

2 M, K. Dutt. Sci. dl Cult,. 41, 420.1975. 

3 M. K. Dutt, Indian J, exp, Biol, 15,141,1977. 


Ascorbic-acid coatent in different varieties 
of snara grown in West Bengal 

Guava, the apple of the tropica, is consi¬ 
dered as a rich source of ascorbic acid* 
According to Phandis*, guava contain 260 
mg vitamin-C per 100 g of fruit pulp. Varia¬ 
tions in ascorbic acid content indifferent 
vaiieties^' ' and season of fruit growth** * 
were reported. In the present investigation, 
the ascorbic-acid content of eleven guava 
varieties were studied in both rainy and 
winter season under the agro-climatic condi¬ 
tion in the alluvial plains of West Bengal 
Fruit samples of guava cultivate Allaha¬ 
bad Safeda, Apple colour Banarasi, 



tAMLE 1: VHani»C cootcat different gatva wriedil 


Variety 


(Vitamin^C (mg/lflO g of pulp) 

Rainy 

Winter 

Allahabad Safeda 

106.0 

187.9 

Apple Color 

116.2 

194.6 

Banarasi 

93.0 

172A 

Baruipur 

103.9 

182,2 

Behat Coconut 

88.8 

168.0 

Chittidar 

96.4 

1K2.8 

Hatijha 

92.3 

164.6' 

Lucknow>49 

132.5 

216.0 

Pear Shaped 

75.2 

157.4 

Red Fleshed 

• 62.5 

144£ 

Seedless 

83.3 

168.2 


Baruipur. Behat coconut, Chittidar, 
Hanjha. Lucknow-49, Pear Shaped, Red 
Fleshed and Seedless were collected from 
the six experimental trees of optimum 
maturity under each cultivar. The fruit 
juice was squeezed out by means of a 
electrical juice extractor'which was filtered 
and the vitamin*C content of fruits was 
estimated by standard procedure*. 

The vitamin>C content of fruits showed 
wide variation among the varieties and 
between the seasons* The fruits of Lucknow- 
49 contained 216.0 mg vitamin*C per 100 g 
of pulp, while in Red Fleshed it was only 
144.6 mg/100 g of pulp in winter. All the 
varieties contained comparatively greater 
amount of vitamin*C during winter as 
compared to those in rainy season and the 
percentage increase varied between 63 to 
131 depending on the variety. In general, 
fruits of Banarasi, Behat Coconut, Chittidar, 
Harijha, Pear Shaped, Red Fleshed and 
Seedless contained lesser amount of 
Vitamin-C compared to other varieties, in 
both the seasons (Table 1). 


In the present investigation, all the 
varieties were raised by vegetative propa¬ 
gation and the study was also undertaken 
in the same agro-climatic condition; hence, 
the variation is considered due to varietal 
characters. The findings appear to be in 
confirmity with the findings of Sachan and 
Ram’ and Teaotia et ol’. 
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POVERTY AMELIORATION PROGRAMMES 


¥N India 3.5 per cent stoss aggregate growth 
'^and 1 per cent per capita growth hai been 
unable to improve the economic condition of 
the bottom segments of society and thus it 
has failed to involve the poorest of poor 
people in the growth process. Hence the 
Central Government has introduced some 
special programmes for poverty alleviation. 
The largest of these programmes is Integra* 
ted Rural Development Programme (IRDP). 
Other programmes''include special employ¬ 
ment programmes aimed at providing supple¬ 
mental wage employment opportunities such 
as National* Rural Employment Programme 
(NREP) and special area development 
programmes. These new programmes are in 
addition to Mbimum Needs Programme 
(MNP) introduced earlier for providing some 
key social consumption inputs for improving 
the quality of life of the rural poor. The 
largest of these schemes is IRDP; here the 
idea is to select 600 families from eachadmb- 
istrative block every year who are below the 
poverty Une, select viable economic 
activities b each region and mvolve the 
family with the economic activity. Necessary 
capital equipment is provided by the 
Government as subsidy, the bank is offering 
capital loan as monetary input and the 
family is supplying the necessary labour* 
It is lilm a triparty alliance to lift the 
pootest of the poor families from object 
poverty. It is expected that in the Sixth Five 
Year Plan about 15 million families wilt be 
covered. FtonI this'jobt venture whatever 
li produced mift, potfitsy, pigs, cart wheds 
toys—if sold in. the bark^ will raise their 
inooigaes end pttdi them d)ove poverty line. 


This programme is extensively implemented, 
but it paming through teething troubles 
which according to Planning Commission 
may not continue long. Based on this idea 
the commission is proposbg much higher 
investment durbg the Seventh Plan on these 
programmea 

The problem is not so simple and easy. 
Lot of details are required for planning, 
implementation monitoring and concurrent 
evaluation and expost evaluatbn of these 
programmes at various levels viz. village, 
block, district. State and the Centre. It 
appears that the present system of data 
collection, compilatbn processbg, mainten¬ 
ance and analysis is greatly biassed towards 
the needs of centralised planning and has not 
yet been fully geared to what may be 
conceived as another .very important newly 
emergbg area viz. decentralised plannbg 
starting at the grass root level. Thus the 
picture of the effective implementation of 
these schemes as offered by the Central 
Government is blurred. Mahatma Gandhi 
stressed on decentralised plannbg takbg 
village as Unit in his ideas on economic 
reconstruction of India b the thirties of this 
century. The Janata Government at the 
Centre also mentioned this b their plan 
document. But never they were seriously 
tested. Amount and type of data required 
to be collected and processed at each level 
and their method of coUectbn on the one 
hand and the nature bid mode of operation 
on the other hand ate expected to be signifi¬ 
cantly different foe a' h^hl^ decentralised 
planning process as compared to a centra¬ 
lised one. 




We feel that not only for the success of 
these schemes, these programmes should be 
saved from exploitation by the middlemen 
on the one hand and from the mass percola¬ 
tion of the bureaucracy on the other, but also 
changes should occur in the strategy for the 


implementation of IRDP and other allied 
schemes during the Seventh Five Year Pbn. 
Unless this is done, the results from the 
operation of these schemes will be only 
marginal. □ 

P. K Bose 


SEMICONDUCTING MATERIALS FOR ELECTRONIC DEVICES 

PAW AN SIKEA* 

Hoscaroh on the oleotronio states, vibrations and structural changes of the Amorphous 
t'emi-conductors help us understand these glass like materials, which show promise 
in switching and amplification, as memories and for silverless photography. The field 
of amorphous semi-oonduotore is potentially very large because of the wide range of 


phencmena and materials it an-oompasses. 

rriHE field of materials science is eonti- 
^ nually expanding; a very important 
first step in any application of this discipline 
is the preparation and characterization of 
materials. Of all the solids that have been 
put to technical use, the class called semi¬ 
conductors is one of the most interesting. 
The advances in semiconductor theory and 
technology since world war II have 
provided a stimulus to physicists, chemists 
and metallurgists in almost all fields of 
solid state research. In addition, new 
electronic devices made from semi-conduc¬ 
tors have formed the basis of new industry 
and changed the nature of electronic 
engineering. Tae technology as well as 
associated theory of semiconductors 
advanced at a very much accelerate I pace 
as sjoo as single crystal semiconductors 
with control'ible properties became avai¬ 
lable. 

Semi-conducting Materials 

A semi-conduedng material, is one, as 
the name suggests, having a conductivity 
lying between Conductor and Insulator. 
Semiconductors have an electronic band 
structure such that one band of allowed 
states virtually completely, occupied by 

SS8 


electrons (the valance hand) is separated 
by a forbidden energy gap from the next 
band of allowed states, which is virtually 
devoid of electrons (the conduction band ). 
Current flow in semiconductors is due to 
both motion of electrons in (he conduction 
band and the effective motion of vacancies 
or holes in the valance band. In many 
situations, electrons in the conduction band 
and holes in the valance band can be 
regarded as free particles, provided that 
an 'effective’ mass is used to include the 
effect of periodic forces of the host atoms 
in the crystal. Most conduction band 
electrons have energies close to that of 
the conduction band edge, whereas most 
holes have energies close to that of the 
valance band edge. 

Semiconductors can be divided into 
direct and indirect band -gap types* depend¬ 
ing on the form of relationship between 
t'i^e energy of electrons in the conduction 
band aiid their crystal momentum. 

Sp, cialised impurities known as dopants, 
wi.oii introduced into semiconductor^, can 
control the relative concentration, of elec¬ 
trons in the conduction band and holes 

»Dapt. of Baiaaoa ft Teshnology, Qpvt. of India, 

NewDalhMlOOie. 


SOIBNOB AND OCTLTUBB, AVOU8T, l»fi4 



in the valance band. jE^]re Czetmahium is 
a poor conductor but by the addition of 
a small amount of impurity, its resistivity 
can be reduced and the material can be 
made fit for transistors. Carriers in these 
bands can flow by drift and diffusion when 
the appropriate perturbations are present. 

Elemental semiconductors : The most 
important material used in semi-conductor 
device is Silicon. Single crystal silicon, 
either pulled by Crozharlaki method 
or produced by float zone technique 
have found large application. Semi-con¬ 
ductor industries may use silicon at various 
stage of processing. Polycrystalline silicon 
may be used as the starting material and 
the industry can do all the processing 
starting from this material Alternatively, 
some industries may use only diffused 
wafers/chips as the starting materials. 

Compound semi^nductors : Gallium 
arsenide and Gallium phosphide are semi¬ 
conductors nest only in importance to 
Silicon and Germanium. Light-emitting 
diodes (LED), semiconducting lasers, micro- 
wave diodes (Impatt gun and LSA), field 
effect transistors and Schottky barrier diodes 
are some of the devices based on Gallium 
arsenide, while Gallium phosphide is used 
only in LED’s. The display area is 'however* 
a fast changing one and liquid crystals pose 
a challenge to them. Ih' the semiconductor 
display area, the consensus seems to be 
that for numeric and alphanumeric applica¬ 
tions. Gallium arsenide/phospbide (which 
is primarily based on Gallium arsenide 
wafers as the starting materials) is the best 
choice while for low current and multi- 
colmited, gKed! or red, indicator lamp 
applications, Gallium phosphide may be the 
right choice. « 

In recent years, semiconducting teUurtdes 
have gained {dominance for their applica- 
tions in thermoelectric generators, lasers^ 
infrfr-red detectors htc. A few members of 
this family form glasses on contrcdled 
cooling. Along with their semiconducting 
properties, dialcogneide glasses have tre- 

▼ox-io, iro. f 


mendous scopi of various uses ie. infra-red 
opticf, image storage devices, Lithography, 
optical memories etc. Ferroeleceric trans¬ 
formation in Ge Te has given a new direc¬ 
tion to develop photo-ferro-electric semi¬ 
conductors. 

Amorphous semiconductors : Although 
the field application of amorphous semi¬ 
conductors has rapidly grown in recent 
years, the scientific understanding of 
these materials is still far behind as 
compared to crystalline semiconductors. 
Xerography, solar cells and switching and 
memory devices are some of their recent 
applicationa The photographic applications 
have several points that fiivour these 
materials against the silver based materials. 
This alternative to the present photographic 
materials may become vitally important if 
tbe shortage of silver forseen by exports 
develops. It may be expected that the 
challenge of tbe amorphous solid state in 
general, and the glassy solid state in parti¬ 
cular, will be increasingly taken up as its 
application possibilities become more widely 
recognised. 

Semi-conducting properties have been 
noticed in certain liquids and organic com¬ 
pounds, and many of tbe properties of 
partially ionumd gases as well as liquid 
electrolytic solutions are similar to those of 
solid oystalline semiconductors. 

Metallic Glasses 

Metallic glasses constitute a new species 
of metallic materials and have attracted 
considerably attention in the scientific and 
technological world over. the last decade. 
These materials may be described as glassy 
or amorphous or noncrystalline from the 
point of view of their atomic arrangements, 
but are actually quite different in their 
properties from the traditional oxide glasses 
and are known for their tnusparency and 
brittleness. The inter atomic band in 
metallic glasses is essendaUy metallic in 
character, as revealed in their reasonable 
.highly dectrical and thermal condimtiviiy 
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as wall as ductability and malleability. 
All the same metallic glasses often display 
attrac|ive combination of physial, chemical 
and mechanical properties which set them 
apart from their better known polycry¬ 
stalline counterparts and also promise many 
a new technological application for them 
in coming years. 

The characterisation of metallic glasses 
has been taken up in a big way in recent 
years in many parts of the globe, but progress 
has necessarily been slow because of the 
large number, wide ranges, as well as com¬ 
plexity in composition and special methods 
of production of these new materials. Stand¬ 
ardization of production techniques, coordi¬ 
nation between laboratories and intensive 
studies of selected binary metallic glasses, 
can, however, be safely expected to register 
significant advances in our understanding of 
the varied electronic and atomic structures 
of the metallic glasses before the end of this 
century. The importance of the formation 
of metallic glasses can be judged from the 
fact that a Silver Germanium glass has been 
made by Indian and Soviet Cosmonauts, 
on 8 April 1984, in Souej 7 in zero gravity 
environment in order to obtain its unique 
structure for new applications. 

Positioa fa Iirffa 

Development of new materials has been 
integral part of industrial expansion in 
economically developed countries. . Such 
inventions, in some cases, apart from 
improving the efficiency of production 
and quality of products have^ also revolu¬ 
tionised the nature of certain industries. The 
Science & Technology of materials have 
attained such a degree of sophistication that 
it is now possible to tailo^make materials of 
desired properties in order to satisfy specific 
needs of industry and society. 

It has been found that certain raw mate¬ 
rials of which India has the largest deposits 


in the world are exported only to be imported 
back to the country as the finished product 
at a high cost to satisfy the needs certain 
industty. There is, therefore, such room lor 
materials development within the country for 
its immediate needs. 

It is significant that in many of the 
modern areas of materials developjnent, 
certain National Laboratories have consider¬ 
able expertise and developed such materials. 
The fact should be exploited in determining 
the policy of materials development, because 
such activities have the potentialities of 
opening up new areas of industrial growth. 
Most programmes geared towards developing 
indigenous technology will invariably culmi¬ 
nate in the growth of new industries for 
manufacturing special matetfrls and will 
create more job opportunities in return. Also 
such development will not result in saving a 
good amount of foreign exchange but will 
also earn it by w^ of exporting certain 
indigenous product such ^ mica products 
etc. □ 
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nX TRAFFIC AND TRANSPORTATION 

TRANSPORTATION IN METRQPOUTAN CALCOTTA 
(Key-note Addntt) 

8. K.ROy 
c. Af. a A. 

Caloufta 


I mnsfe admit; in the beginning that it 
* wpnld be beyond me to try to write any 

presoription for transportation in Calcutta 
beyond 2000 AD. I would rather try to 
bring out the key issues and provide nece¬ 
ssary background to set the stage for 
diseussiom 

The structure of metropolitan Calcutta 
has been largely gilded by the transport 
network. The river Hooghly acted as a 
major transport corridor in early years and 
guided the linear growth of his metropolis. 
The railway alignments in north-south 
direction parallel to the river strengthened 
this linear structure. The riveri however, 
has not been properly utilised for intra¬ 
urban transportation in this metropolis. It 
luM been used for some ferry services, but 
its full potential is yet to be explored* 
Railways do play even now a very impor¬ 
tant role in the metropolitan transport 
scene. In Calcutta Metropolitan Area 
(CMA) 12 railway alignments with 280 km 
of network and 86 sfetions provide long 
distance passenger service, suburban 
passenger services and goods movement 
facility. In 1978.70 suburban railway 
system handled a total volume of 17.18 
lakh passengers per day. In 1074-76 the 
gbods traflic handled by the railways wu 
about 8.0 mOlioii.tmmss. 

£■ l^ririg Uis.last four de<»deSk hewever, 
jnlomoblle hae'beoi^ tifedombsantmode 
efAraasporti Tha iaitenneeted ia Ra 
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regional road network is supported by a 
number of metropolitan highways and 
arterial roads* Despite the rising cost of 
fuel automobile registration has steadily 
increased reaching a figure of 1.6 fekhs in 
1980. Boad network handled about. 77.41 
lakh transit passenger trips per day in 
1978-79. Bond transport handled about 11 
million tonnes of goods in 1974-7& Bapid 
growth of automobile transport has brought 
with it a number of problems. The most 
commonly realised problem is the traffic 
congestion. The CMA has only 6.4% of its 
total land devoted to roads. As a result 
acute congestion has become a chronic pro¬ 
blem in the city. There is acute shortage 
of parking facilities and the roads are often 
used for parking. This reduces the capa¬ 
city of the roads and the mobility is afiTeot* 
ed. The footpaths are encroached upon by 
various other non.transportatlon activities 
and as a result pedestrians are forced on id 
the carriageway. This increases pisdesU 
rian hasard and reduces the capacity of the 
carriageway. The roads are to carry both 
fast and slow moving vehicles. Mani^. 
ment and enforcement of traffic operation 
and control are rather weak and user disi 
eipline is almost totally lacking. The 
transit facilities are far too inade^piate 
compared to the dmnanA This Meates long 
headways, long waiting at t^anritstopaanA 
crowdii^ in the vehiries.* ‘ Transit travel 
ipeed in low' because of traffic congestion 
and.travet‘Uchedatss are uncertain. The 
leiia^id4ai^B|ataiy<kP«id^ resultin# 


in nnoomfortftUe uid unsftf* loading ud 
ttnloftding, difficulty in transfer, and delay 
in operation. The route structure is in* 
efficient and intermodal coordination is 
poor. All these result in high cost of opera¬ 
tion which in turn limits tiie supply of 
facilities and. therefore, the gap between 
the supply and demand is daily increasing. 
The situation in goods transport is also 
very depressing. The movement of trucks, 
their loading and unloading, servicing, re¬ 
pairing and fueling have adverse effects on 
the quality of urban life. At the same time 
the city cannot live without the trucks. 
In absence of planned facilities, the central 
area is being indiscriminately used for such 
purposes. This has complicated the traffic 
problem and the efficiency of the central 
area is gradually decreasing. The growth 
of automobile travel has also resulted in 
increased accidents and environmental pol¬ 
lution. The noise level has increased 
much above the desirable limit. The 
emission of carbon monoxide is creating 
health hazard and there is steady encroach* 
ment into open spaces to make room for 
increased need for transportation. 

If this be the picture of Calcutta 1984, 
what would happen to it beyond 2000 AD ? 
If past trends are continued unckecked, the 
prospects of meeting the future transport 
needs appear to be rather depressing. 
Possibilities, however, do exist for bringing 
significant improvement to the situation if 
an overall view of the total transportation 
system for the GMA is takeni and the 
transport development action^ are coordi. 
nated to provide an integral transport 
system for the CMA in which all the diffe* 
rent forms and modes of transport could be 
fully utilised in a mannmr that they become 
complementary without being competitive 
to each other,—thus resulting in a balanced 
total transport system for movement of 
people and gooda This requins that total 
transport plan should be formulated 
within the overall development policy 
framework. Tran^rt dembod in (utmt 


should depend on the pattern of future 
growth and modal choice. Broad gufaUinea 
In this regard Indicate that, 

(a) There would be diapersal of metro* 
politan activity from Its presently con¬ 
gested core to the outer areas. 

(b) In the hinterland and In the Statei 
other urban centres, small and medium 
towns, would be developed to* reduce 
the acute primacy of the CMA. 

(c) Electric traction would be preferred and 
encouraged for reducing oil demands In 
transport and for reducing environmental 
pollution. 

(d) Railways will continue to remain as 
the most effective mode of transport 
for high capacity corridors. 

Considering the development structure 
In the light of the above guldllnes, transport 
demand In future may be estimated. It is 
assessed that by 2001 AD suburban railway 
passenger may be 32 lakhs per day and 
railway goods traffic may rise to 7.7 million 
tonnes per year. Transit passengers by 
all other modes would become 149 lakhs. 
Automobile registration In CMA Is expected 
to reach 3 lakhs and goods traffic by road 
may rise to 19.6 million tonnes. 

For meeting the future challenge trans¬ 
port development should be organised In 
two main directions: 

(a) Increasing the supply of facilities 
through Implementation of new projects/ 
schemes. 

(b) Increasing the efficiency of the existing 
system through traffic operation im¬ 
provement meaKires, inereaslng the 
productivity in the public tran^ort 
and through various other measures 
of improving the efficleney of the 
system Including Introduction of 
restraint measures where necessary. 

The first step in develt^ing an integrated 
tranqKwt system Is to formulate a idan and 
piogramme. For la^ of time 1 cannot 
go Into tim deteils of tito planning p to a es s 
and the ^n componeiim. But. tet me 





id^il^ briedy thekey ianei ^ewrvt 
apedtl attoatkm t 

(0 Rtiatii^ inmaporf. ayt<fM to Uotrcf 
poUtan Stnuture : 

Ttie (btaro traosport syateni should 
be related to the urban form and land use 
with a view to reduoiug transport demand. 
Dispersal of central area activities should 
be given due weightage. The objective 
should be to distribute services and facilltiesi 
achieve closeness of jobs and residences, 
reduce pressure on the congested core and 
contain chaotic sprawl. 

(/O Intogration of Tratupwrt Notwork : 

In Calcutta the total transportation is a 
complex phenomenon with multiple modes, 
slow and fast» providing goods, and passenger 
movement. The performance of the total 
system is controlled by the efficiency of 
all the subsystems, the individual modes. 
This requires that the metropolitan trans¬ 
port should be developed as an integrated 
total system. The integration of the 
network of the railwaysi roads and water¬ 
ways is the essential first step to achieve a 
total integrated system. This has been 
sadly lacking in the past. Efforts should 
be made to achieve desired coordination 
and integration of the different modes and 
forms in a balanced manner. 

{Hi) Control Ana Cirouiation: 

The transport system in the central area 
is under serious strain and the quality of 
travel has gone down to a very low level. 
This baa seriously affected the efficiency of 
the central area. The need and importance 
of an efficient central area in metropolitan 
life can hardly be over emphas^d. It 
provides specialised urban services and 
functions Including (a) acting as centre for 
metropolitan business, commerce and 
trading activity, (b) providing facilities 
for acting as economic nerve oontn for 
the region, (c) fmr ftmctloning as the 
administrative headquarter) (d) acting as 
a major transport no^ forregimiali national 
and International j^amger and goods 
tmrnmk (e) >foc acttai aa the 8sad 
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i^uarter Ibr higher e^neaIioo« health, ar^ 
culture and recreation as well as other 
social and political aotivitiea. In the 
central area of OUcutta there is high level 
of congestion at the ground and streets are 
packed with people but paradoxially the 
level of nd utUiation is extremely poor 
and the floor area ratio is low though the 
land value is sky high. Analysis of current 
situation In the central area indicate that 
opportunity still exists to sigolflcantly 
change the trend of events and the efficiency 
of the central «ea can be increased to a 
considenble extent. The transport in 
central area should receive special attention 
in the years to come. The elements that 
need special consideration include t 

(a) Parking policy. 

(b) Rationalisation of central area land 
uw. 

(c) Restraint on truck operation. 

(d) Restraint on automobile traffic in 
selected areas. 

(e) Introduction of better traffic control, 
operation, management and enforce¬ 
ment measures. 

(Iv) Truck T»rminal-eum‘WholcstAc 
Trading Centres : 

To relle'im the congestion in the central 
area, wholesale trading activities and the 
ftinetions of transport operators should be 
shifted to the periphery of the metro core. 
To achieve thiS) truck terminal-cum-wbole- 
saie trading centres should be established 
at appropriate locations. These terminals 
should be Integrated with major railway 
goods terminals and be served by the 
railway alignments. This should receive 
adequate attention in the fature years. 

(v) Ferry Services : 

Water transport hat tremendous poten¬ 
tial for Calcutta. The Hooghiy asay 
provide efficient ferry services along and 
across the river which will bring siffistantial 
relief to the land transport in this metro¬ 
polis. The scope for utUtaihg the canal 
system for soma inland trtnqmrt services 
dwuld also be exphtfed. Water transport 
effitts • major area of ftitwre hope. 
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(vt) inUgraUd Transit Sttutaur *: 

The verious modes of mass transit ser¬ 
vices should be fully coordinated . and 
integrated in future. Integration and coor¬ 
dination should be attempted in respect of 

(a) route structure, (b) terminals and 
modal transfer arrangement, (c) operation 
and scheduling! (d) fare structures and 
(e) management. 

The areas that receive special attention 
should include: 

(a) The Metro Railway and its integration 
with the surface transit; 

(b) Ferry transit and its Integration with 
other modes; 

(c) The Circular Railway and its integra¬ 
tion with the Metro Railway and the 
surface transit; 

(d) Conversion of some railway goods yards 
to passenger terminals, reorganisation 
of existing railway terminals and expan¬ 
sion of the railway network. 

We have seen in the recent past efforts to 
apply the so-called comprehensive planning 
technique developed in the western countries 
particularly in the United States during late 
19S0’8 and early 1960’s. Attempts are made 


io»tt^rtakevefy.«kpeiisiv« aikt tidl» oii*' 
sumlng planning studies to devetop iltaUiw> 
matical models for projecting fhtiue toivel 
demands. A Master Flan is then drawn up 
with all sorts of facilitiM to meet the future 
demand. Since long term projeotloo for 
basic travel motivating faOtors like land uief 
employment, etc. is very fluid in our situap> 
tion, such efforts of transportation planning 
really become crystal ball ^zing and then 
recommending a sophisticated utopia (rf 
mobility. Planning of this kind is of little 
help to our situation. The main purpose Of 
transportation planning should be to guide 
effectively the investments to be made in the 
transport sector so as to maximise the total 
system benefit. To do this, transport plann¬ 
ing most recognise the current and fbture 
realities in formulating the alternative fbture 
sceneries and analyse the policy issues, 
examine the impacts and implications, 
evaluate the alternatives and then prepare 
investment plan for action programme. 
Continuing monitoring, updating and adjust¬ 
ment should follow. Such a planning process 
may not promise perfection but surely shall 
promote progress^ And that is what we 
need most. □ 


URBAN TRANSPORTATION 

8.aUBA 

Enginatring Daptt^ Oahutta Port Trusty Calcutta 

Defore the Second World War, Calcutta "magnificent city of park% gardens and 
was a great metropolis. Unfortunately, splendid buildings of the twenties” into what 
within about 36 years after independence it is today. It true that Caluutta't pro-; 
Caicutta has become a necropolis, a city of blems are mainly a legacy of history. Buf ^ 
the dead and dying, fast putrefying, forsaken, one thing that seems clear is that our ethoi v 
The Itfiplied though unsavoury, truth behind stand in the'way «f our urban devalopmcnl^ v 
this comment is that the "genius of our Since Independence,.'Calcutla hat beooittai; 
nativeeborn leaders” has turned Calcutta, the the be|py. huntiqg fttnuid 0 f>;pf 9 |iteM» "Wtam 



lie 'itoe eere fer Us wettolieing. j^ople teem 
to have become Inured to squalor. Nobody 
aikt why Calcutta should perpetually fall to 
provide better standards of civic services and 
amenities. 

The talenti expertise and professionalism 
in" various spheres which make and sustain 
the quality of life in a city are becoming 
increasingly rare In Calcutta. The city was 
once famous for attracting and nurturing the 
best from all over the country ; no longer 
so. Intellectual and professional excellence^ 
catholic tastes and sensitivity of mind flou¬ 
rish when the physical quality of life index 
(POLI) attains a certain level. POLI Isa 
widely accepted scientific measure of the 
effectiveness of social services and also in¬ 
cludes such components as’ life expectancy» 
literacy, Infant mortality, etc. POLI is very 
Tow in Calcutta and has always been so in 
the past. How is it then that, despite this, 
Calcutta was a centre of ^cellence ? It was 
largely because the urban middle class pro¬ 
vided encouragement, patronage and inspira¬ 
tion, aided by munificence of the upper-mid¬ 
dle and rich sections. The economic decline 
of these classes, abetted by a fast declining 
POLI and relatively abject growth of other 
areas—all taking place most significantly in 
the 50s and 60s after independence—have led 
to the present decline. Transportation is 
the most Important component of POLI of 
any urban complex. A city depends for its 
growth* and development on its urban trans¬ 
portation facilities and its competence to 
render better standards of civic services. 
Unfortunately, the transportation system in 
Calcutta presents a sordid spectacle of neglect 
and absence of proper managementt 

Btsle Inputs for Calcutta’s Trauport Planning 

Some of the major problems of transport 
system of Calcutta are widely known. The 
road space Is one of the smallest per square 
Idlpmetre of urban area In the worlds the 
quality and maintenance^^ roads are bad t 
the traffic jams are ca^d, by the linear 
devilopnieol of tbe clfy attiST tbe movement 

t^iBc'diirH^ boms tUnrdi or away 


^m the Central business bistriei, tile 
senee of two major traffic bottlenecks around 
the two railway stations, the high proportion 
of slow moving traffic, lack of adequate 
number of buses, all these have been discuss¬ 
ed many times over the past three decades. 
It is also true that over the last two or three 
years some serious attempts have been made 
to speed up the work on the underground 
railways to remove peddlers from areas of 
traffic congestion and to construct flyover's 
in busy areas. Such measures would have 
their effect on the life of the city In the 
years to come. I would like to point out ip 
this connection that whatever the traffic 
policy and planning has been adopted for 
improvement of the transportation system 
in the city, it appears that the Inputs in 
planning have not considered the link bet¬ 
ween the transport system On the one hand 
and the social life in the city other. Trans¬ 
port is an important differentiator in the 
social life of the city. In ’fact, the trans¬ 
portation system in a city is a measure of 
social services catering to the needs of, the 
city users. ‘ 

One important, distinguishing feature of 
city life in Calcutta is that the affluent seg¬ 
ment of the society prefer to live not far 
from the city centre, whereas the trend in the 
developed countries is for the poorer section 
to live in the heart of the city while the 
affluent section enjoy the luxury of space and 
green in the suburbs and countryside. Had. 
the suburban transport system been more 
regular and less crowded, thoM living in 
Chittaranjan Avenue and Chltpur ndght 
have opted for places like Madhyamgram or. 
Barasat or even Basirhat. 

\ I ’ 

Another important feature of the city life 
is that it is stratified by the mode of .trans¬ 
port used, which again is correlated with 
income; education, status and so op. A. 
majority of the city population undertake 
journeys to their destinations'in the city 
mostly on foot-^which cxplalnt inrgely tlM 
peileatrian overflows into the roads in man^ 
areas. Buses, trams and mini-buses 



<kic8uionaily rickshawl ^articuiarly 
during rainy days, are the main modes of 
transport for the city’s poorer and middle 
class. The strong emotional feeling of both 
affection and hatred—towards such vehicles 
on the part of a large section of the popula¬ 
tion which accumulates over time through 
many crowded journeys, often finds violent 
expression. The upper middle class and the 
rich own their independent means of trans¬ 
port, which sets them apart from the rest of 
the population in Calcutta both spatially 
and socially. 

The other factor Is that Calcutta Is better 
linked by road and rail than any other city 
or urban area in the eastern region. In the 
years of drought, flood, or other natural dis¬ 
aster, people come from rural Bengal, Bihar, 
U. P. and Orissa to Calcutta for shelter and 
sustenance. Many of the refugee! from East 
Pakistan came to the Sealdah Station first and 
then they were dispersed to the countryside 
or other towns. Had the other urban centres 
been better connected by road and rail with 
their rural hinterland, the flow of migrants 
to Calcutta might not We been as excessive 
as It have been over the decades of forties 
and fifties. Certainly transport Is not the 
only factor Influencing the direction of 
migration of outsiders to the Calcutta urban 
aresibutthe presence of economic oppor¬ 
tunities and better civil administration are 
even more important factors. Nevertheless, 
the uneven development of transport system 
in the Eastern region has provided the thrust 
for migration of rural people to the metro¬ 
politan area of this city. 

The issues related to transportation cannot 
therefore be judged in Isolation of their social 
context. I would therefore urge that those 
shaping the transport policy including the 
transportation planners should have a clear 
Idea of the kind of settlement pattern, urban 
rural and centre-periphery relationship and 
have In mind whom the transport policy is 
going to serve. Transportation planning is 
not merely a matter of measuring trafic 
flows and perfecting teohnimil designs} it Is 
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essentially aboiit people wliose life, llveU* 
hood, social behaviour and attitude would 
be greatly influenced by such planning. 

While reverting to the technical aspects 
of transportation planning it Is necessary to 
have energy efflcieney as a dominating input 
In the selection of suitable transport system. 
Since the last world war, there have been 
remarkable developments in the ^hardware 
and software of transportation science to 
meet the ever increasing challenges and 
demands of services, growing complexities of 
the system and the requirements of economic 
viability. Energy efficiency in transportation 
has always been an Integral part of analyses 
and studies carried out with a view to 
Increase the efficiency and viability of trans¬ 
portation systems. Oil crisis of the recent 
past has caused revolutionary changes In the 
systems and thinking in urban transportation. 
In India, we are spending about 45% of our 
annual foreign exchange earnings for import¬ 
ing crude oil. Thus the situation in our 
country is very acute. Since transportation 
accounts for a very considerable proportion 
of the energy consumption, energy efficiency 
in transportation is of vital importance to us 
and we need to ensure that we utilise this 
scarce resource more effectively. The report 
of the Inland Water Transport Committee 
(1970), Government of India, agrees with 
Bhagwati Committee’s findings and gives 
the comparative costs and efficiencies for 
different modes of transport (Table 1). 

Significantly this study indicates that the 
road transport is more energy e^tpensive than 
rail transport which in Us turn is more energy 
expensive than water transport. Before» 
comparing the energy efficiencies of various 
transportation systemsj all the comparative 
systems should first be brought to their indi¬ 
vidual optimum levels of efficiency. Ideally, 
the design of the engine, the road and the 
modes of traffic flow and control shoidd be 
oriented towards fuel efficiency. Design of 
fuel efficient Mrs has also received much 
aUentioft tile world ovte* For Instai^itiM 
fOUdwing potential Savings In ftiel coosnaip*. 
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Hoiit tre coMldered reallitleally aooenible s 


(1) Three axle vehicles 10% 

(1!) Baforeemeot of speed limits 8% 

(lil) Better driving practice 10% 

(iv) Abolition of octorois and 

. check pMts 15>17% 

(v) Betthr vehicle maintenance 4-5% 


Calentta every day In trams, bittet and odn^ 
buses. About 10% more travel by private ear. 

Yet another cause of the declining travel 
speed is the presence of slow-moving vehictes 
like riekshawsi handcarts and bloyeleson 
major roads, 

A survey in the Bnrrabazar area showed 


TAILEl 

Mode of Transport 

Cost In Rs. per kilometer 

Load per 


Construction 

Maintenance 

Horse power 


(Rs. lakhs) 

(Rs. per year) 

(Kg.) 

Waterways 

1.2Sto 2.00 



Railways (B.O.) 

.8.00 to 10.00 


500 

National Highways 

1.50 


250 


No efforts seem to be evident in achiev¬ 
ing any of these in the transportation plann¬ 
ing for Calcutta. With the syndromes of a 
catastrophe visible all around, the conside¬ 
ration of energy efficiency of transportation 
systems can hardly be postponed too long. 

A’'journey time* study of vehicular tra¬ 
ffic in the core area of Calcutta Metropolitan 
District has shown that during the past 12 
yearS| the travel speed on important stretches 
of major roads has gone down by 3% a year. 

The speed has dropped on 38 major 
roads. It has fallen by S0% on parts of Old 
Court House Street, Bidhan Saiani and 
R. O. Kar Road. On 13 other roads it has 
dropped by over 30% compared to the 
1965-66 level. 

The speed has improved on 11 major 
roads with a maximum rise of 62% on a sec¬ 
tion of Raja Dinendra Street. Similar ac¬ 
celeration has been noticed on stretches of 
Brabourne Road and Sarat Bose Road. Con¬ 
struction of the flytover on Brabourne Road 
and widening of the other two roads are said 
to have brought about this Improvement. 
But there Is hardly any scope for widening 
the carriage-way of some of the arterial 
'roads like Rabindra Saranl and Bidhan 
SaranL There are 41 north-south ’'corridors!* 
uttd 53 MSt-west ’’corridisti* in the core area 
^theeity. 

About 6,1 mfUton pec^ move about in 
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that 8,163 slow-moving and 7,875 fast-moving 
vehicles crossed a particular point on 
Mahatma Oandhl Road in 12 hours. This 
explains why the peak hour journey speed on 
the road west of Rabindra Saranl has dropped 
by 24% over the past 12 years. Much of the 
congestion on the Howrah BridgCi which 
carries the largest volume of traffic in the 
core area, may be eased by banning the 
entry of slow-moving vehicles. About 28% 
of the 38,700 vehicles that crossed the bridge 
during a given 12-hour period were slow 
moving. 

But even if there were no slow moving 
vehicles, narrow carriage way and traffic 
overload can create bottleneck on busy roads. 
On Old Court House Street, where such 
vehicles are not permitted, the peak hour 
speed has dropped by 60%. 

The Government has not yet taken any 
decision on the proposal to withdraw tram 
services from Rabindra Saranl and Arabinda 
Saranl (Grey Street) and remove the reserved 
tram tracks from Acharya Prafulla Chandra 
Road. Some may observe these stepe to 
cause hardships to commuters, but as stated 
elsewhere, these measures can be tiAenbi 
steges where in each stage there shall be 
substitution by fast moving vehicles. 

Peiqpecthe plamdag for trans|ortatloa fbr 
Calentta Metssfsllian Aiba 

One way of shirking the labours of urban 





itoewtl If to -plead that Gileotta being an 
nnplaaned city, and ita problem having, piled 
up into a tower of distress, nothing can be 
done to make life here pleasanter. The 
period between 1870 and 1914 was one of 
maximum prosperity in Calcutta. Very little 
of it was reflected in city improvement. But 
cities need large scale alternations from time 
to time. Rome had Its first plan of urban 
re-shaplng as early as 1590, and London in 
1680 . and again 1811. Paris had several 
replannings till 1853. There has been noth¬ 
ing like that in Calcutta so far, until a few 
years back the C.M.D.A. was set up to look 
after all aspects of urban renewal. Before 
working out a perspective plan for the trans¬ 
port system in Calcutta beyond 2000 A.D. it 
is > necessary to examine the present situation 
of transportation and its infrastructure which 
are intended to serve as a base line for per¬ 
fecting future transport planning. The city 
which can accommodate about nine hundred 
thousand people is now providing shelter to 
about ten million. Road space available for 
movement of traffic is only 6% against 10.6% 
in Bombay, and 18.6% in Delhi. The meagre 
space is being used by at least 1,50,000 
vehicles, 30,000 of them being goods carrlerS| 
50^000 to 60,000 private cars, 4,000. private 
buses, 700 state buses, 300 trams and thous- 
ahds of taxles along with mini-buses. Hund¬ 
reds of slow moving vehicles like rickshaws 
and hand carts are also moving along the 
existing roadways and are free to hinder 
traffic flow. Hawkers, under patronage from 
some powerful corners, have encroached 
on pavements and roads and their 
number continues to swell. About 1.3 M. 
dally passengers from the suburbs use the 
existing transport and other civil services 
every day. Though the fare structure had 
been revised several times during the past 
few years and despite huge subsidies from 
the State Government, both the C.S.T.C. 
and the C.T.C. continue to incur a huge loss. 
Even the World Bank-aided Calcutta Urban 
Transport Project (CUTP-ljof Rs. 102crores 
has failed to give a fireshA lease of life to 


either of them agencies. There is an eyi^i^ 
lack of direction at the managerial levela,^ 
especially at the C.S>.T.C. and C.T.C* SurprI* 
singly, while the public transport organisi^ 
tions are languishing, the newly Introduced, 
ferry services have started to prosper. They 
carry about 70,000 people each day. This 
effortless success has surprised even the 
Transport Department. In recenk years, the 
right way of vehicles on roadways is being 
increasingly taken away by pedestrians who 
find the footpath blocked by hawkers, dump¬ 
ed goods of transport operators, shops and 
garage owners and wheelbarrows of the cor¬ 
poration. The city traffic police authority 
shudder at the thought of closure of Chit- 
taranjan Avenue for the construction of the 
underground railway. The fear is that even 
after widening of the othejr north-south cor¬ 
ridors, they will not be able to cope with the 
volume of diverted traffic. Had the con¬ 
struction of the Eastern Metropolitan Bypass 
been completed by now, much of the north- 
south traffic could have been diverted by 
this road. 

The present chaos in the transportation 
situation in this city is mostly due to dis¬ 
jointed thinking and lack of will and efforts 
to enforce transportation policies and plans. 
The following situations are examples of such 
distortions in strategy regarding step by step 
measures for curing the ills of transportation. 

(1) For over three years now, the Canal 
East and West roads, widened and stren¬ 
gthened at considerable cost by the 
C.M.D.A., have been lying unused. These two 
roads could have been used by trucks, by¬ 
passing already over saturated north-sou^ 
corridors between Sealdah and Sbyam- 
bazar. Because of their non-use and poor 
lighting, the two roads have been encroached 
by timber godowns and anti<40clals are jictlyw 
at night. 

(2) Calcutta Port Trust’s Strand 9ank 
Road can be developed for taking thp gooda 
truck tfafflo. The SS ft. wide road,' now 
being dsed as a dumping ipound by the ipeal 
gpdown owners, ojriginatet at No. 9 Caleutta 



Jetty and ends at llaghbazar. This r6ad can 
be made fit for use by trucks leaving Calcutta 
from Posta, Port and elsewhere in south 
Calcutta or entering these areas, without 
congesting Howrah Bridge and the Central 
Business District. 

(3) Construction of a truck terminal by 
the side of the Eastern Metropolitan Bypass 
near Park Circus had been suggested long 
ago by C.M.P.O. as a measure to keep the 
large number of trucks outside the municipal 
area of the city. In 1974, many of the 
transport operators had shown% interest to 
shift their godowns and terminuses from the 
congested areas of the city to the above 
suggested site considering that this would 
bring down their recurring costs and ensure 
quick turnround of vehicles. Since then, 
the scheme has not been implemented and 
the problem continues to aggravate with 
passage of time. 

(4) Absence of a proper land use policy 
and long term perspective planning have also 
contributed to the traffic bottlenecks. High 
rise appartment and markets have been 
allowed to be built in areas without sufficient 
roads space and without provision for ade¬ 
quate car parking space. Even the Govern¬ 
ment projects like the multi-storied commer¬ 
cial complex at Sealdah and the one-lakh 
capacity stadium at Salt Lake have no 
proper provision of parking space for 
vehicles. 

(5) It appears that there is absence of 
serious thought for proper dispersal of 1.5 
million commuters who will use the under¬ 
ground rail at the end of the decade. The 
proposed over-ground provisions for passen¬ 
ger dispersal at various M.T.P. stations are 
too Inadequate and are surely going to create 
serious bottlenecks in traffic movement. 
The Metro Railway would not be able to 
cope with the traffic explosion in the city by 
the time it starts functioning in 1986 because 
the number of daily dommuters would be 
more than $ million' whereas the Metro 
would ehirry eou^tera between Lt to t.S 
miltloos» The fiftire Of daily oommuters 
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will go up to 9.7 millions at the beginning of 
2000 A.D. 

(6) Today Howrah and Sealdah termi¬ 
nuses are being used by about 1.7 million 
commuters, on an average, every week day 
and the figure is expected to rise to 3.2 
million by 2000 A.D. The proposed circular 
railway would help and ferry services should 
be improved, which would reduce some of 
the pressure on the Howrah and Sealdah 
terminals. Nevertheless, such nearly 100% 
increase in the number of commuters should 
be considered an important input for trans¬ 
portation planning for this city beyond 
2000 A.D. 

Even after the Metro Railway, the 
Second Hooghly Bridge and the Circular 
Railway become a reality, the traffic and 
transport problems are not likely to be 
eased, given the pressure of population. 
More growth centres need to be built to 
take the pressure off Calcutta and the goods 
carriers must not be allowed to enter the 
city. It is urgently necessary to set up the 
truck terminals at Kona as well as at 
Daksbineswar. Besides above, the Central 
Business District should be made free of 
tramway services, preferably in stages, an 
outline of which is being discussed in the 
following paragraphs. All forms of slow 
moving traffic should also be prohibited to 
run in this area. There may be criticism 
against these measures from some sections 
of the population in Calcutta, but it may be 
asserted that these criticisms emanate from 
short-sightedness and should not be allowed 
to deter implementation of the above policy. 

Strategic Planning for Transportation 
Beyond 2000 A.D. 

After discussing the basic aspects and 
causes of the critical stage of transportation 
Id the city at present, it is necessary to 
project the requirements of commuters 
beyond 2000 A.D. and to formulate the 
planning strategy for these aspects. Accord¬ 
ingly! the ftdlowing suggestions are presen¬ 
ted for serioot ^study and consideration of 
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)>olicy making authorities and implementing 
agencies for urban transportation projects 
in Calcutta. 

(1) Efforts should be made for immediate 
use of Canal East and West road by trucks 
by providing better street lighting arrange¬ 
ments. Statutory enforcement for use of 
these roads by trucks for movement between 
Sealdah and Shyambazar should also be 
made simultaneously. 

(2) Strand Bank Road should be deve¬ 
loped for use of trucks entering and leaving 
Posta and other destinations in North 
Calcutta. Until the Second Bridge is commi¬ 
ssioned to traffic, the above road should also 
be used by trucks entering and leaving the 
Port and other destinations in South Calcutta 
as an interim measure and this traffic shall 
finally be diverted over the Second Howrah 
Bridge after it is commissioned. This 
scheme shall serve dual purposes, namely, 
diversion of trucks from the busiest central 
business and commercial areas and de con¬ 
gestion of Howrah Bridge. 

(3) Proposal for the construction of a 
truck terminal at the Eastern Fringe of 
Calcutta by the side of Eastern Metropolitan 
Bypass should be given serious thought for 
immediate implementation. However, if 
C.M O.A. proposes to have more extensive 
plan in this area there should not be any 
difficulty in incorporating this scheme as a 
first phase integrated into the overall exten¬ 
sive scheme. This is necessary to relieve 
the congested areas lying within the Central 
Business District at present occupied by 
transport operators. 

(4) A proper land use policy and modi¬ 
fications to municipal regulations should 
be taken in hand immediately “taking into 
account of the projected future 'growth of 
traffic and population in the metropolitan 
area. Plans for high rise building should be 
sanctioned only if proper car parking space 
is provided within the premises on surface 
or underground. 

Although, it will be diffiq|ult to genentHse 
the land use pattern of towoa and cities.in 
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India, approximately to 10% is used for 
industrial and manufacturing activities, 3% 
to 5% for commercial purposes and 1% to 
15% for parks etc. The remaining land is 
taken op by roads and other utility services. 
Table 2 will give an idea of existing land use 
pattern in 4 metropolitan cities in India. 


TABLE 2 


Cities 

Residential 

Office acco- 


Units 

mmodation 


(Numbers) 

(Lakh Sq. m.) 

New Delhi 

56,622 

0.99 

Bombay 

21,434 

1.02 

Calcutta 

46,363 

1.39 

Madras 

13,885 

• 

0.78 


A greater number of business houses and 
industries came up in big cities, without 
Concomitant increase in the number of resi¬ 
dential units for the lower middle class and 
poorer sections of the city population. Thus 
what followed were an acute shortage of 
housing for the low income groups, an 
unending migration from villages to cities 
and abnormal increase in prices of urban 
land. 

These, in turn, have been contributing to 
proliferation of slums and squatter settle¬ 
ments. Considering these phenomena, the 
C.M.D.A., Bombay Metropolitan Regional 
Development Authority and the Delhi Deve¬ 
lopment Authority have been trying to 
devolute the mono centric growth of these 
cities. However, the implementation of their 
programmes along these lines have not yet 
produced the desired results which may take 
some more time. Consequently, the lower 
income and middle income groups, which 
constitute over 3/4ths of the affected masses 
in urban areas, have yet to derive the bene¬ 
fits of these programmes. The fallacy of 
providing housing in an over-congested cen¬ 
tralized metropolis like Calcutta is borne out 
by many faetors attongrt which the increaSf- 
ing cost of . rental^ is pitaiary oOni^eration. 
On tho;Qoatiary) tlte transport bottJenada in 
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Bad arotiDd the metropolitan area like 
Calcutta are related to the social aspects of 
over<crowding in the metropolitan area. The 
solution to the above problem lies with 
decentralisation of activities in the satellite 
townships of Calcutta. In these satellite 
townshipsi attention should be given to 
factors like low Infrastructural facilities and 
the land use pattern which should be based 
on low-energy transport system wherein the 
padestrian, cyclist, public transport system 
and where necessary, the mass transport 
system should be conceived in an Integral 
manner. 

(5) M.T P. authorities shall be urged to 
provide proper dispersal arrangements for 
commuters at surface level at each station so 
that the flow of traffic around the station is not 
interfered by a sudden influx of pedestrians 
at a particular locality at any point of time. 

(6) Eastern Railway and South Eastern 
Railway Authorities should be asked to work 
out a scheme for expansion of their terminals 
with provision for further future growth of 
the Howrah and Seaidah Terminuses to cater 
to the needs of about 4 million commuters 
which is anticipated to use these terminuses 
by 2000 A.D. 

So far a number of critical areas of the 
existing chaotic traffic condition in the 
metropolitan area have been discussed and 
recommendations for their improvement 
have been put forward. But the overall 
solution lies in the adoption of certain 
radical measures in addition to what has 
been discussed above. 

In the above paragraphs some of the 
critical location developments have been 
discussed which shall form part of the 
Integrated strategic planning for the deve¬ 
lopment/improvement of the transportation 
system In Calcutta Metropolitan Area 
beyond 2000 A.D. 

The proposed radical schemes which are 
also necessary to be incorporated in the 
Integrated strategic planning are described 
below: 

(a) By 2GCO A»X>. the Beodnd Hooghly 


Bridge being in commission shall eater to 
the needs of traffic entering and leaving most 
parts of South Calcutta and the Southern 
Metropolitan Area including the Port. But 
the Infrastructural facilities for northern 
parts of the city and the Northern Metro¬ 
politan Area will not be balanced unless a 
provision for crossing the Hooghly is made 
at a convenient location. This location 
is identified to be across the Hooghly, 
connecting Goo Foundry Road and Eastern 
Metropolitan Bypass at Calcutta side and 
a suitable branch road to be developed 
from O. T. Road on Howrah side. 
Pending construction of a suitable bridge 
at this location, the crossing of traffic 
for commercial, industiialand public utilities 
can be maintained by deploying suitable 
ferry services across the Hooghly. Once this 
crossing is established the traffic to and from 
the northern areas of the city and the metro¬ 
politan district shall travel to Howrah and 
beyond over this crossing. Moreover, the 
traffic to and from the Port area and the 
southern parts of metropolitan district which 
are bound for northern parts of Howrah and 
other northern states should bypass the city 
roads and the Second Hooghly Bridge and 
follow the Eastern Metropolitan Bypass, 
Dum Dum Road and Gun Foundry Road for 
crossing over by the ferry or the Bridge at a 
latter stage. It may be noted that this traffic 
should not interfere with the traffic to and 
from the Dum Dum Airport and a grade 
separation at a suitable' location should be 
constructed. 

(b) The existing chaos in transportation 
in the metropolitan area is to a great extent 
due to improper traffic management and lack 
of will on the part of the authorities to 
enforce traffic regulation. In this context, 
it is suggested that the Central Business 
District shall be made free from slow moving 
traffic of all forms. It may be appreciated 
that due to the lapses in the enforcement of 
traffic regulations, the growth of unlicensed 
rickshaw, hand carts and other forms of 
manwlly driven vehicles have reached such a 



propoTtiof* thnt many of the streets In th* 
busicss .1 e »Iuriiig .\oiki:’.g hours Heroine 
virt'ially choked with these vehicles. This 
situation should be radically improved. 

(c) A rail link from Behaia area shall be 
established and connected to the Budge 
Budge linC) before the circular railway enters 
the K. P. Dock area. An interchange 
between the above Budge Budge/Behala line 
and the circular railway shall also be esta« 
blished at the location as stated above, by 
introduction of a single through ticket. 

The Circular Railway system should be 
operated in such a manner that a commuter 
on single ticket can travel to his destination 
in the city by train and by C. S. T. C. buses. 
In this connection, it is suggested that a 
unified transport authority to monitor the 
suburban railway system and to ensure 
proper linkage of electric trains with the 
C.S.T.C. services be set up to enable the 
commuter to travel on a circular railway 
cum bus journey. 

Ultimate Planning 

(i) Re*building and re*development of 
roads, bridges and other infrastructure for 
iralfic circulation and dispersal as discussed 
ab jve are no doubt important part of the 
integrated strategic planning for the improve* 
ment and development of transportation 
system in the Calcutta Metropolitan District 
but the ''total solution” will be in sight, only 
if the metropolitan activities are moved away 
from congested places by developing areas on 
the fringes of the city. 

D<;centralization should start with deve¬ 
loping some areas, near the location where 
the connector from Park Street meets the 
Eastern Metropolitan Bypass, as an office and 
commercial houses at present located in the 
congested B. B- D. Bag, Esplanade and the 
central district of the city, shall be encouraged 
to shiit their offices to the above complex. 
This area may be contiguous to the proposed 
truck terminal near Park Circus by the side 
of Eastern Metropolitan Bypass, which will 
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in turn .‘icceVrate and assist the growth ol 
commercial and business activities. 

(ii) The tramway services to B. B. D. 
Bag area shall be discontinued by 2000 A. D. 
As a first stage development, the tram 
services from South Calcutta and Bebala shall 
be realigned to pass from Dufrin Road to 
Strand Road and then to Howrah Tram 
Terminus thereby bypassing the Esplanade 
and the B. B. D. Bag area. The tram services 
from Shyambazar should continue along 
Nirmal Chandra Street and then turn left to 
Dharamtola Street and finally pass to 
Acharya Prafulla Chandra Road for 
returning to Shyambazar, The return journey 
shall run in the reverse direction. Such a 
change shall necessitate the construction of a 
fly-over along the Dharamtola Street and 
Dr. Sundari Mohan Avenue at their junction 
with Acharya Prafulla Chandra Road. 
Simultaneously, the tramway lines from 
Shyambazar via College Street and Arahinda 
Sarani to B. B. D. Bag should be suspended. 
Furthermore, tramway services from Bagh- 
bazar via Rabindra Sarani to 6. B. D. Bag 
as well as to Esplanade area shall also bo 
suspended. However, all suspended tramway 
services should be substituted by fast 
moving bus services of CL S, T. C and private 
operators. Nevertheless, the man power 
affected by the proposed suspension of routes, 
would be engaged by the substituted C S. 
T. C services. The rolling stock and the 
infrastructure shall be diverted to augment 
the continued route systems. 

It is obligatory to construct multi-storied 
car parking depots at various suitable loca* 
tions within the Central Business District. 
The allotment of funds for such construction 
can be made through contributions from the 
users, both individual and institutional, as 
well as from public lending institutions. 
After construction of the above multi-storied 
car parking depots, it would be necessary to 
keep the streets, toads, etc within the Central 
Busineps District iucluding B. B. D. Bag area 
of Calcutta, free from parking of long dura* 
tion stationary cats except fo." cars coming for 
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ihort duration vkitn 

(iii) The existing chaotk situation d the 
surface transport system within the city area 
particularly with respect to their diKiibution 
and df’Stination should be made systematic by 
resorting to route rationalisation. However, 
the importance of this work has been duly 
recognised by the administration of the State 
transport department and C M. D. A. as a 
result of which, this work has been assigned 
to the London Transport International, a 
consultancy wing of London Transport 
Authority. However, in this connection, it 
may be pointed out that along with route 
rationalisation it will be necessary to develop 
new route circulation system within the 
metropolitan area which should be linked up 
with a newly developed peripherial circulation 
system. 

The crossing of branch roads with the 
arterial roads in Calcutta exist at close inter* 
vals, sometimes at 100*200 fr. spacing. 
Vehicles travelling to and from these branch 
roads very often cause traffic bottlenecks on 
the arterial toads As such, the intersection 
of branch toads with arterial roads should also 
be rationalised and the interval should be 
increased to 500*600 ft, if possible more, by 
sealing the intervening croHings. 

(iv) Adding to the number of busa 
would not by itself solve the transport 
problem, because the traffic capadty of roads 
in Calcutta have reached the critical value. 
Moreover, major changes in the toad align" 
ment at busy crossings are not possible and 
traffic overload on existing roads arc creating 
continuous jama Besides, processions frequen* 
tly hold up traffic in and around the Central 
Business District and these factors cannot be 
alienated from the civic life of Calcutta. 

The suggested measures as discussed 
above, thoug h, will be able to improve tran* 
sport system to a great extent but it would 
require to be supplemented with further in* 
novations considering the volume of com¬ 
muters that it is expected to travel to and 
from the metropolitan area beyond 2000 
AD. It is suggested that a suitable over- 


head monorail sritem should be introduced 
with two circuits, one each for northern and 
southern parts of the city respectively having 
an interchange sectien between the two. For 
the southern circuit, I would suggest that the 
route may start from the junction of Diam* 
ond Harbour Road and Nalini Ranjan 
Avenue tun along Diamond Harbour Road, 
St. George’s Road, Strand Road, Auckland 
Road, Mayo Road, Acbatya Jagadish Chandra 
Bose Road, Circus Avenue to Tiljala Road, 
Rifle Road and therefrom by the side of the 
existing railway track shall pass alcng Prince 
Anwar Shah Road, Nalini Ranjan Avenue 
and finally complete the circuit. The the 
northern circuit, the suggested route shall 
start from the junction of Kali Krishna 
Tagore Street and Mahanhi Debendra Road 
and travel by the side of the existing railway 
track to Gun Foundry Road, Dum Dum 
Road, pass along the existing railway track 
crossing over Ultadanga Main Road, Manick* 
tala Main Road. Kankurgachi Road, Belia- 
ghata Main Road to run along Tiljala Road, 
from where it will pass over to Dr. Sundari 
Mohan Avenue, Convent Road, Canal West 
Road, Acharya Prafulla Chandra Road, 
Vivekananda Road, Kali Krishna Tagore 
Street and finalhr complete the circuit. 
The interchange section between the 
south and north circuits is proposed to be 
over Tiljala Road, where acquisition of 
additional lands may not pose serious 
problem. 

The implementation of the above mono- 
rail system should be integrated with the 
schemes for decongestion of the Central Bus¬ 
iness District of Calcutta for making it free 
from congestions due to the operation of 
trucks and goods transport vehicles together 
with manually operated hand carts. The 
above mono-rail circuits, running on electric 
traction system will not only be fast moving 
but also will preserve and not deteriorate the 
environment of the city. 

Since one of the immediate solutions for 
the traffic problem in Gilcutta has been 
identified to be the augmentation of existing 
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fleet of buses and fait moving vehicles and 
as the fuel crisis poses critical threat to the 
economy of the country, it is certain that all 
these vehicles shall tun on diesel Evidently, 
the urgency for fuel-efficiency vehicles 
assume more and mora importance consider¬ 
ing the necessity of reducing environmental 
pollution due to diesel exhaust. 

It is widely recognized that the existing 
transport system in Calcutta is both inade¬ 
quate and incapable of screwing at per with 
the total transit demand unless a provision 
for alternatives to keep the situation under 
control is made. Sometimes before, from some 
corner, the scheme for a circular waterway 
was advanced to be an optimum alternative, 
from the view point of cost efficiency. But 
cost efficiency cannot be the only factor for 
the transportation system in Calcutta. More 
important are the factors of environmental 
pollution, civ'c heilth and hvgiene. Besides, 
the link canals so urgently nesessary for such 
a scheme can never fructify due to litigation 
for acquisition of lands and structures. 
Above all, such a circular canal system will 
multiply the already serious problems of 
public health and hygiene, and render the 


environment highly polluted in view of the 
prevailing social and sanita^ practices of 
the common people as well as mosquito and 
pathogenic mioro-organism menaces. In 
fact, it will make Calcutta more intolerable 
for living and ill-effecm will be appreciated if 
a reference is made to the misconception of 
adopting open cut construction in this city 
for the Metro railway system. > 

Calcutta is one of India’s Major Port city 
and it is adjacent to the nation’s most 
valuable natural resources and also possesses a 
natural base of administrated resilience and 
a large skilled labour supply. Calcutta to 
start with was not unplanned. Its initial 
growth was reasonably looked after by modi¬ 
fications as long as they were not too 
expensive. But lately, Calcutta is declining 
fast and its decline is apparent at first glance. 
And, unless its tragic decline is arrested, who 
can say if it would live to celebrate its tri¬ 
centenary, six years hence. The problems of 
Calcutta should not, therefore, be considered 
the responsibility of the state alone. Calcutta’s 
problems are in reality, nation’s problems, 
because of the city’s importance to the 
national econamy. □ 
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l^ne of the major factors which beckoned 
^ Job Cbarnock for the third time 1690 to 
opt for the present site of Calcutta as a per¬ 
manent British settlement was the presence 
of a broad communicating road from the river 
bank to the inland interior. Being primarily 
a trading centre even during pre*Qritish times, 
transportation of goods and people was carri¬ 
ed across the communicating link mainly on 
oalanquins, animals and animal drawn vehic- 
s With the rapid development of Calcutta 
n a riparian trading post to the agglomer- 
^ommercial centre of the East, the exist¬ 


ing communicating infrastructures were 
renovated and additional facilities extended 
over the adjoining areas of the hinterland. 

Increasing business and commercial activ¬ 
ities catalysed the influx of various categories 
of labour over the next 3 centuries from all 
over the country. Most of chose to 
reside and work simultaneously in and around 
the dty, occupying 62% of the present 104 sq. 
km corporation area and beyond as residenti¬ 
al zones and leaving a paltry 6.5% for the 
movement of pedestrians and traffic. With 
more and more passenger trips required to 



tearaport them to and irom theit joh sites, 
the city which was originally built for 600,000 
to 800,000 to people extended upto 1.5 
million, staggered undex the additional on* 
slaught of 4.5 to 5 million people, out of 
which 2.5 to 3 million are non-residents who 
however use the same public facilities meant 
for the resident population for an average 
26 days a month, 12 to 14 hours a day. 

The process of urbanization had mean¬ 
while settled in right after Calcutta wss de¬ 
clared the principal city of the East and the 
capital city of the British Empire in this 
direction. Developmental inputs in the form 
of bousing, sanitation, waterworks, markets 
and activity centres, educational and financi¬ 
al institutions, hospitals and transportation 
facilities kept pouring in as the population 
swelled at compound rates of 3.18 to 3.5% per 
annum over the decades. In no time the 
principal activity centres and commercial 
hubs were delineated over the spatial lands* 
cape ot the city across the Sealdah Esplanade* 
B. B. O. Bag area in the city centre, referred 
to in planning parlance as the Central Bus¬ 
iness District (CBD ). The river and salt 
lake swamps acting as deterrents in the west 
and cast respectively, the pattern of city 
growth took a linear turn across the North- 
South direction. Commensurately, the popu¬ 
lation spread across in these 2 directions prin¬ 
cipally with the spread effect touching the 
suburban and other areas included within the 
city conurbation. With economic activities on 
the rise till the mid sixties of the 20th Cen¬ 
tury, more and more people arrived in the city 
in quest of jobs till the population reached a 
steady inflow figure of 0.75% per annum, 
ultimately over running all the civic amenities 
that were created for this influx from time 
to time. The worst sufferers were sanitation 
and transportation facilities with an average 
short fall of 2-2.5 million passenger trips in 
service supply of the latjbcr, this being readi¬ 
ed in the seventies and, continuing to worwn 
during the early eighties (2.5-3 )• 

In effect it could be said that planning for 
any of pvMk otfiity servtoes, patticul^y 


transpe^, bad not been covered adequately, 
either from the technological, economic or 
social point of view. Now that the century 
is about to set* the trend in planning, 
effectively for transportation services within 
and without the city limits, needs to be set 
on the right track rather than receive tem¬ 
porary, equivocal and ad-hoc renovations. 
The exact parameters have to be identified 
before reciprocal devebpmental measures 
could be formulated and appropriate planning 
exercises conducted. 

The objective of this paper is to highlight 
the inadequacies and discrepancies of the 
existing traffic and transportation planning 
(TTP ) system from the technological, 
economic and social viewpoint and to outline 
the proper approach for 2000 AD and beyond 
on the basis of relevant information, existing 
and projected. 

The Problem • Its causes and impact 

A surface transportation system is essen¬ 
tially made up of the following physical 
components: 

(I) the highway, (2< the canying unit, 

(3J the terminal, (4) the motive power. 

All TTP exercises have to be conducted 
in accordance with the interaction of the 
above components to evolve a technologically 
compatible system that would be the most 
effective under the existing spatial and 
temporal constraints. 

The highway 

Historical evidence provides us with the 
information that in 1760 good roads were very 
few in Calcutta and ‘*the kutcha toad that 
ran to Baraset was the favourite walk of the 
populace”^ Transportation was mainly by 
the rivery both for purposes of commerce and 
recreatioa It was only in 1817 under the 
Lottery Committee’s directida that funds 
were raised from the public for the recons¬ 
truction and modernization of the dty, 
espedally its road netwotb Primary atten¬ 
tion was however paid to the development of 
streets and areas around the ^tisb renden- 



tial quarters in the vicinity of the now jPark 
Street'Weliinston Square-College Square- 
B. E D. Bag quandrangle. The construction of 
Strand Road, Amherst Street, Colootola 
Street and Mirzapur Street was simultaneously 
carried out. But the metalling of the 
kutcha roads started in real earnest only 
since 1820, when provisions for regular 
watering oi the causeways and their annual 
repairs were directly maintained under the 
patronage of the Governor-General himself. 

One notable feature of these road cons¬ 
truction exercises during this era is the 
establishment of a principal North-South 
corridor, the Cornumllis Street, which was 
later remodelled and paved for the laying of 
tram tracks in 1880. Though mechanised 
traffic appeared in Calcutta in the late 19th 
and early 20ch century, electrification of 
tramcars in the year 1900 had necessitated the 
realignment of certain arteries and corridors 
for the movement of heavier payload. Mass 
transportation by motorbuses was started in 
the year 1920 but road surface conditions 
did not sufficiently improve in anticipation of 
either the transit demands of the city or its 
population which had by then touched the 
million mark. 

The aggregate length of roads constructed 
within the city, which was 170 miles in 1836 
( population 2.2 lakhs) rose to 330 miles in 
1888 (population 5.5 lakhs approx.) and 
finally to 575 miles in 1933-84 with the 
inclusion of certain municipal areas under the 
Calcutta Corporation. Whereas in 18/6, 
only 82 miles and 50 miles of the aggregate 
city road length had been stone-metalled and 
brick metalled respectively, in 1888, under 
the Municipal Conimlidation Act II (1883 ), 
103 miles and 165 miles were scone and brick 
metalled^ bringing the total length of metalled 
roads to 268 miles (81.2%). In 1983-84 
(population 3.5 to 4 million ) with an addi¬ 
tion of 245 miles of city road length over the 
past 100 years, the percentage ofmetaUed 
roads has improved 'marginally to 85%, 
whereas not only has the modal composition 
changed to predominantly mass transit united 


pedestrian volume increased 1000% but tbe 
total payload composition consisting of intra 
and inter city passenger trips and cargo 
overtaken all existing communicating infra¬ 
structures and facilities. 

That the need for communicating across 
the Hooghly was a prerequisite for Calcutta's 
urban development was recognised as early as 
1873-74 when the Howrah Floating Bridge 
was constructed by the Port Commi¬ 
ssioners. Later when the traffic volume and 
composition accelerated over the years, the 
further river crossings became essential and 
the first cantilever bridge spanning Howrah 
with the city was commissioned in 1943 to be 
followed by the Vivekananda Bridge at 
Dakshineshwar 12 years later. The inadequacy 
of the existing bridges is duly reflected by 
the facts: (1) whereas in 1947, number of 
vehicles crossing Howrah Bridge ( Rabindra 
Setu) was 12,000 daily in 19')6 the figure rose 
to 43,000 and currently to 1.25 to 1.4 lakhs. 
(2) The other bridge being outside the 
metrocore. is generally used by trucks and 
highwaybound traffic Being a rail-cum- 
motorcar bridge with a 2 lane unidirectional 
flow structure, it is much less effective for 
passenger vehicles, most of whom prefer to 
use the Rabindra, Setu and the existing 
northern arteries for West-North origin- 
destinations additionally to avoid the NH 1 
( G. T. Road ) traffic across the river. 

Albeit, realization of the inadequacies of 
the existing river crossing facilities had dawn¬ 
ed early and plans for two other crossings at 
the Princep Ghat-Howrah and Kalyani-Bans- 
beria were drawn, lack of initiative from the 
relevant authorities, paucity of funds tech¬ 
nological dependence on non-indegenous 
sources have reduced all such exercises as 
cost’ptohibitive ventures. The Princep Ghat 
bridge, scheduled to facilitate trans-river 
communication from the mid-wventies has 
yet to function, whilst the cost has escalated 
from Rs. 60 crores to Rs. 600 crores app¬ 
roximately* The Kalyeni-Bansberia crossing, 
scheduled to connect Kalvani Town with the 
western half of the CMD and reducing the 
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distance between the town and all locations 
in the north G. T. Road conidor. principally 
the Asansol-Durgapur industrial belt has yet 
to be constructed. AH these inadequacies 
have resulted in unprecedented pressure on 
the existini Bridges so that bottlenecks and 
snarls on either side of the river have become 
a regular phenomenon. 

With the receeding draught at the Cal¬ 
cutta port and the planned switch over of 
cargo handling to Haldia, it was felt that a 
system of approaches and expressways would 
augment the existing city arteries to divert 
oncoming and outgoing cargo traffic from 
reaching the inner city area. Further, as 
connecting links between Calcutta and other 
satellite towns for containing the urban blight 
in the city and simultaneous dispersal of 
activities and population over the adjacent 
areas, these, approaches aifd expressways were 
vital planning requirements. Calcutta being 
already served by a number of national and 
state highways at its North, East and Western 
ends, the following system of major street 
and highways ( Table 1) within the CMD 
were recommended in the TTP (CMPO1966) 
for easing traffic movement within and with¬ 
out the city. 

To date, except for a section of the EM 
Bypass and the Chetla and Kasba overbridges, 
none of the other projects ( Table 1) have 
been completed though neatly 20 years of 
planning and construction have elapsed since 
these were conceived A number of princip¬ 
al corridors and arteries have been widened 
in the meantime but faulty landuse and illegal 
encroachment by men and stationery vehicles 
have considerably reduced their effectiveness. 
In other cases partial utilization of some of 
these additional facilities for transportation 
services have resulted in localized nodal 
bottlenecks leading to protracted vehicular 
disalignments across larger areas. 

In the absence of any other means oi 
travel excepting the surface transit modes 
and a sketchy inland water transport network, 
the paltry surface area become easily congest* 
cd. to add to dm misery 25,(1(X) truckr and 


nearly 60,000 slow moving passenger andgoods 
vehicle ply bumper to bumper across the same 
arterial network meant for passenger transit 
units. Not only is congestion throughout 
the scheduled routes and desire lines increased 
but reduced travel velocity and increasing at¬ 
mospheric pollution through dust and exhaust 
fumes prolongs travel time and makes city 
travel a perilous excursion. The absence of 
ultra-city cargo loading/unloading surface 
terminals and/or ring-road facilities with 
feeder roadlinks with the city for trucks to 
bypass the city limits is keenly felt. 

The carrying unit 

Even in the penultimate decade of the 
20th century, transit modes in Calcutta can 
be broadly categories into (a) Mechanised 
units, (b) Non-Mechaniscd units. Mechanis¬ 
ed mass transportation of passenger and goods 
had been introduced in Calcutta with the 
total electrification of tramcars by 1904 and 
the subsequent .advent of motor buses run by 
the Tram Company and Walford Transport 
Company in the early twenties. Private 
initiative in the form of individual owners/ 
operators started in 1922 and collectivised 
into the Bengal Bus Syndicate in 1925. State 
enterprise started with functioning of the 
West Bengal State Transport Company in 
1948 which was later converted into the 
Calcutta Stite Transport Corporation 
(CSTC ) in I960 under the Road Transport 
Corporation Act, 1950. In 1966, however, 
various administrative and financial problems 
afflicted this Corporation, thus forcing them 
to handover a number of routes to the priv¬ 
ate owners. They bad been pushed into the 
background from a near monopolistic vehi¬ 
cular operation owing to the detonating 
standards of service, overcrowding conditions 
on vehicles and increasing risk in travel face'd 
by the commutor^ especially during the war 
and post-war periods when economic activity 
in and around Calcutta once again intensifi¬ 
ed, Iwingiiig* with it an increasing population 
and the subsequent enhanced travel demand. 
NoQ-mechanised modes had been oper- 



TABLt: 1* System of Recommended Major Streets & Highways 


Project Nos. 

Route & Section 

Description 

Length (km) 

1 


Princep Ghat Bridge 

6 lane 

2.88 



Including immediate approaches—Central 

divided 




Howrah 





Expressway to Khidderpore Road 



2 


FCalyani Bridge 


9 



Including immediate approaches 

4 lane 

— 

3 


Central Howrah Expressway 

4 lane 

4.32 



Princep Ghat Connection to Varanasi Road 

Divided 


4 


Kona Expressway 

4 lane 

6.88 



Central Howrah Expressway Interchange 

Divided 




toNH6 



5 


Circular Expressway 

4 lane 

7.20 



Park Circus to Belgachhia Road 

Divided 


6 


Western Expressway 

4 lane 

4.80 



Princep Ghat to Taratolla Road 

Divided 


7 


Eastern Metropolitan Bypass 

4 lane Divided 



(a) 

Narkeldanga Main Road to A. J. C. Bose 

—do— 

3.2 


Road Connector 




(b) 

A. J. C. Bose Road to Prince 

—do— 

4.16 


Anwar Shah Road Connector 




(c) 

Link Road to A. J. C Bose Road 

—do— 

1.6 


(d) 

Link Road to Hazra Road 

4 lane Divided 

1.92 


(e) 

Link Road to Rash Behari Avenue 

—do— 

1.6 


(f) 

Link Road to Prince Anwar Shah Road 

—do— 

1.28 


(A) 

Link Road to Diamond Harbour Road 

—do— 

2.4 

8 


Barrackpore Kalyani Expressway 

2 lane 

30 24 

9 


Belghoria Expressway 

4 lane 

7.36 



Vivekananda Bridge to Jessore Road 

Divided 


10 


G. T. Road Bypass 

Howrah Municipal Area 

4 lane 

— 

11 


Howrah Industrial Highway 

4 lane 

3.2 



Kona Expressway to Varanasi Road 

Divided 


12 


Chetla and Kasha Overbridges 

4 lane Divided 

Less than 




1 km 


and the Cycle Rickshaw ( CR ) made their 
appearances later in .1914 and 1930 respecti* 
vely as passenger modes though HPR in the 
1890's plied as freight carriers. With little 
or no improvement of road surfaces to suit 
high velocity mechanised modes, carriages 
ply even today though operating a dying 
ttade. 

TaUe 2 provides information with 
reflect to the existing urban transportation 


ative both as passenger and cargo carriers 
much before the British settled down in 
Calcutta. They however brought with them 
modernized and sophisticated designs of horse 
drawn vehicles in the form ci Phaetons, 
Victorias, etc. Horse drawn tramcars in 1873 
gave a boost to mass transportation since 
they were strictly non-personalised, with 
regular routes, schedules, management and 
fares. The hand pulled rickshaw (HPR) 
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TABLE 2 s Modes Coastltatlog UriMn Tnu^ortotion System la Calcotto ( 1982>84 ) 



Mode 

Approximate 
year of 
inception 

Fleet strength 
Total 

Fleet strength 
Effective 

Daily Pass. 
Vol. carried 
(in million) 

% contribution 
in city trans¬ 
portation 

1 

Bus (CSTC) 

1948 

1450 

750 

120 

20.06% 

2 

Bus f Private) 

1922 

2000 

1400 

2.75 

45.97% 

3 

Tramcar 

1904 

400 

325 

1.00 

16.72% 

4 

Minibus 

1972 

675 

500 

0.25 

4.18% 

5 

Taxicab 

1906 

7500 

5000 

0.01 

0.16% 

6 

Contract 

1965 

2100 

1800 

0.02 

0.33% 

7 

Carriage (inclu¬ 
ding Luxury 

Taxis) 

Auto Rickshaw 1983 

75 

75 



8 

Metro Rail 

1984 (?) 

— 

—• 

■— 

— 

9 

(RTS I) 
Rickshaw 
HPR 

1914 

40000 

35000 

0.75 

1254% 

10 

CR 

Hackney 

Carriage 

1930 

1730 

70 

40 

— 

— 


system for purposes of mass and personalised 
transit*. 

The shortfall in demand as calculated from 
Table 2 ranges between 2 to 2.5 million on 
an average working day when the outsbedded 
regular mechanised vehicles are able to com* 
plete their scheduled trips. In addition to 
these modes there, are 88,000 private cars, 
8000 hand carts, 25000 heavy axle trucks, 
6000 light commercial vehicles, bicycles vans 
and various other non*definable indegenous 
modes all jostling for the same road space. 
Consequently tra£Eic snarls and dislocations 
are rampant in almost all dinctions whether 
localised or spreadover, which impedes the 
flow of the above modes, reduces intracity 
travel speed to 5*8 kph ( Av. speed being 
11*15 kph) and increases the shortfall by 
about 0.5 to 1 million passenger trips 
during peak/semi-peak hours. 

Adding to that is the normal pedestrian 
flow, procrasions of various nature, repair 
and maintenance work conducted on roads 
and pavements by the different authorities 
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conservancy staff simultaneously performing 
their duties, etc. and we have a definite 
picture of the chaos that prevails in the city 
on regular working days. Come monsoon and 
trains,and buses on a majority of routes are 
withdrawn leaving the hapless commutor to 
the mercies of the residual transportation 
system or to encounter the hazards of walk¬ 
ing across invisible ditches, manholes and 
abandoned worksites of various developmental 
authorities which are definitely accident-prone 
if not fatal. 

Taking advantage of this demand short¬ 
fall, taxis have long since started plying as 
'Shuttle* modes and during peak hours prefer 
to operate along scheduled routes where 
passenger occupancy possibilities are high and 
fares fixed. Thus vis-a-vis metered operation, 
a taxi carrying 8 to 9 passengers at flat rariff 
rates stands to maximise profits during a 
short operational interval across a minimum 
distance travelled. Likewise contract carri¬ 
ages officially scheduled to perfrom not more 
than 1 trip a day rampantly violate regula- 




tions ind ply on sdieduled routea at margi¬ 
nally higher tariffs but offer greater passenger 
comfort and punctuality than the regular 
mass modes. For this case the anomalies of 
the stipulated rules promulgated by the State 
Transport Authorities have forced them to 
operate unethically since a vehicle costing 
4.5 to 5 lakhs cannot afford to remain 
economically idle throughout the day, 
especially during tourist offseason times, 
basing its income on 1 official trip and be 
expected to offset operational losses throu¬ 
ghout the year on tourist chartered trips. 
When demand for such trips occur, the 
consumer is faced with daily charges ranging 
from Rs. 700 to 5000, depending on the 
demand situation, the occasion and the user’s 
purseload. 

Again incidents of such chartered vehicles 
operating unethically, but with the full 
knowledge and sometimes connivance of the 
authorities, on long distance routes has 
become rather common over the years They 
take advantage of the demand shortfall on 
such trips and being solely profit motivated 
often charge lower than the official carriem 
but under over-loading conditions. Even 
inter-Srate routes are not spared but the 
common routes where profit probability is the 
highest are towards North Bengal: Krish- 
nagar, Malda and beyond. Here too, lack of 
vigilance, corruption and mismanagement of 
the scheduled modes is the root cause. 

The emergence of ’pool-cars' or private 
cars offering to carry passengers in addition 
to the owner, on or at common destination 
points provides a viable alternative for a 
certain category of office goers. A situdy 
executed by the CMPO in 1965-66 revealed 
a 2.06 passenger-car occupancy ratio for 
private cars which, spurred on by escalating 
fuel and maintenance costs, has increased to 
3.12 over the next 16 years. Luxury taxis as 
well as certain private cars operating illegally 
as 'company* cars or public conveyances 
have also contributed to enhancing this 
ratio. 

The suburbui railways, operating since 


1854 and cleettified in 1963-64 di^orge 2.7 
to 3 lakh passengers daily from the two 
terminii Sealdah (1.4*16 lakhs) and Howrah 
( 1.3-1.4 lakhs) under the Eastern Railway 
and the Eastern-South Eastern Railwas^ 
respectively, where the peak arrival period 
has been recorded as 9 to 10.00 hrs. From 
1983, direct tail links between the South and 
Northern sections of the city and certain 
areas within and beyond the CMD have been 
established, which bypasses the Sealdah 
terminus. Transit time is considerably 
reduced, overcrowding on city bound trains 
lowered, costs reduced and possibilities of 
road-rail link in certain accessible areas of 
the routes increased. Work on exploration 
of further possibilities of linking the city 
peripheral areas with each other while 
skirting the city limits, ought to continue till 
enough activities have been generated in 
those areas to act as sufficient attraction for 
urbanization and dispersal of population, 
other factors of production, business and 
commerce from the supersaturated cosmopolis. 

The need for an underground Metro rail 
was recognised as early as 1949 with further 
studies on the feasibility of having a Rapid 
Transit System (RTS ) in the city carried 
out 20 years later in 1969, by the CMPO. 
As a result the Metropolitan Transport 
Project/Railways (MTP) was born which 
recommended the early commencement of 
work on the first line, 16.43 kms in length 
from Dum Dum to Tollygunge, touching the 
principal transit demand generating points of 
the metrocoie, the CBD and ultimately to be 
extended to Garia, further South, to connect 
up with the existing Suburban Dispersal line. 
This route would of course serve the North- 
South intra urban traffic and was estimated 
to carry 1.6 million passengers daily by 
1983-84, 1.75 million by 1990 and 1.85 
million by 2007 A. D. 

Since it has been observed that' there 
exists a strong tendency of city traffic 
swerving from the North* South arterial roads 
tpwards East-West direction, notably towards 
Sgoldah-Howrah agglomeration, the necessity 



of a Mcond RTS Una from Salt Lake town to 
Ramrajatolla acrosi the CBD was to be given 
second priori^. Because of an estimated 
3.5*4 million increase of population in the 
last decade of the 20th Century and beyond, 
the RTS was to be further extended by the 
construction of another North'South metro 
link connecting Baranagac with Thakurpukur 
with a main transit interchange point at the 
Central Station situated at the junction of 
Cbittarajan Avenue and B. B. Ganguly 
Street. Alternative inter-route crossovers 
would be effected across alignments on 
A. J. C. Bose Road, Hazra Road and Rash 
Behari Avenue respectively. Ultimately 
there would be 5 RTS alignment across the 
city covering a total length of 97.5 kms, 
scheduled to be completed according to the 
plans by 2010 A. D. 

A few unpleasant facts have however 
reared their urgly heads over the planners* 
optimism regarding the inception and conti¬ 
nuation of the RTS in Calcutta : 

(1) The first line between Dum Oum 
and Tollygunge, scheduled to operate in 1978 
and to cost Rs. 140 crores, has had to face 
repeated revisioning of cost estimates^ and 
commencement schedules over the years. 
The delay in commissioning of the route has 
seriously affected intracity traffic movement 
and accessibility bringing total and partial 
transit dislocations in the principal and detour 
arteries, not to mention the additional burden 
on the Exchequer to the tune of Rs. 600 
crores (1980'81) and finally to the awesome 
figure of Rs. 1000 crores when the first RTS . 
coach is expected to ply on the route 

(198&87 ). The year of commencement has 
been finally revisfd to 1984-85 for partial 
movement and 1986-87 for total movement. 

(2) As the cost of carrying a single unit 
on the RTS has been earlier worked out as 
Ra 0.132 and Rs. 0.32 was considered to be 
break-even fare level, the fare level reco¬ 
mmended at that titpe was Rs. 0.30 per 
passenger, which would necessitate a subsidy 
of nearly Rs. 10 million/annum. In 1979.80, 
with the target year as 1983, the fare level 
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recommended wat Ri. 0.50 per passenger. 
For 1983-83, the target year having dhifted 
to 1986-87, the revised fare level stands at 
Rs. 1.00 on a flat basis and Rs. 1.60 if the 
Central Government charges 6% interest on 
the capital. The surcharge on route inter¬ 
change trips fixed initially at Rs. 0.20 may 
be revised to Ra 0.50 so that North-East or 
South-West travel may cost Rs. 1.50 in one 
direction. This revision also takes into 
account revenue leakage in different existing 
forms since it has been found out that almost 
all mass transit modes are faced with this 
malady. The leakage figures have been 
estimated as: 

Trams 10%-12% 

CSTC Buses-15X-20% 

Private Buses ■■ 12%- 15% 

Suburban Trains>20%-25%. 

(3) According to MTP estimates, 374 
RTS units (each way) were destined to 
carry 1.53 million passengers in 1983, with a 
peak hour volume of 60.000; 429 RTS units 
to carry 1.73 million in 1990 with a peak 
figure of 67,000. Since by this period the 
total intracity transit trips would have reached 
the 10 million mark with the population 
rising at a steady 0.75% per annum, the 
anticipated modal frequency, velocity and 
total outshedded units would have to function 
at peak capacity levels if they are to serve 
the escalating transit need meaningfully.' 
The metro which is unlikely to function fully 
before 1986-87 will have to bear an estimated 
3-3.5 million passenger volumes whereas its 
capacity will be geared to take at the most 
1.0 to 1.2 millioa If the present tactics of 
procastination and unco-ordinated manage- 
.ment are to continue, one shudders to think 
of the situation beyond 2000 A. D. 

Another important aspect which has been 
overlooked in almost all planning levels is the 
complementarity of the RTS with the existing 
and future surface modes. The majority of 
the route length outlined for RTS I passes 
through the CBD. Whereas, the population 
deiuity of the Calcutta Business District 
(CBD) in 1971 waa 64,608 petsons/sq. km and 
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that of the inner core 1,24,511 ^sq km, paiaen* 
gers entering/leaving the CBD between 
8.00*20.00 hrs in 1982'f’3 have been recorded 
as 1.5 million/day. With no signs of abate¬ 
ment of commercial and businen activities in 
and around the CBD which has generated a 
centripetal human force towards the inner 
core; by 2010 AD, the daily CBD influx may 
well touch the present population figure of 
the entire metropolis, with more areas and 
arteries falling under the extended CBD. 
Unless the RTS acts in co-ordination with 
the surface mass transit modes, the erupting 
fountain of passengers from the respective 
RTS terminii would not only create traffic 
dislocations within the CBD but vehicular 
and pedestrian movement would be seriously 
hampered throughout the RTS route and 
beyond. Suitable footwalls, subways, foot¬ 
bridges, etc., would have to be made available 
for pedestrian movement along with proper 
street management, signalling, illumination, 
speed control, grade separated movement and 
other infrastructures suitable for smooth 
vehicular flow. Special attention has to be 
paid to the movement of surface MTM, not 
only through optimal route reallocations but 
also making them convenient for exiting RTS 
passengers at physically appropriate and 
economically viable intervals. 

(4) The Rs. 1,000 crore investment on a 
single line of the RTS has scared away the 
authorities from further capital expenditure 
on the subsequetit routes It is disheartening 
to note that lack of proper management and 
timely execution chiefly due to paucity of 
funds and ignorance of physical, demographic 
and financial contingencies has been the root 
cause behind such a decision, if at all it itf 
seriously considered. Not only are the 2 
other RTS lines a priority requisite for intra¬ 
urban transit, but an absolute necessity for 
future activity dispersal and spatial integrat¬ 
ion of urban and non-urban areas of the 
hinterland beyond 2000 A. D. 

While concentrating on transit systems 
intention, Gilcutta’s need for systems other 
than surface unite have to be stressed. Men¬ 


tion may be made of the proposed circular 
railway system that skirts the metrocore and 
the developing and newly urbanized areas of 
the metropolis and beyond. Asjt is not the 
objective of the paper to question the techni¬ 
cal feasibility of the MTP plans which have 
overruled the construction of Elevated Railt- 
racks in the heart of of Calcutta* the need 
to augment the existing and future surface 
modal supply with other than surface modes 
is a priority plan assignment. Instead of 
debating endlenly on mete administrative 
trivialities, the planners, administrators and 
executors should effectuate maximum co¬ 
operation in making the project a success, 
before escalating costs, accelerating transit 
demand and modal saturation ruin its chances 
of complementary operations. 

Insufficent exploitation of Calcutta’s water¬ 
ways has deprived the city of yet another 
mode of intra urban mass transportation. A 
synthetic origin-destination study carried out 
in 1970-71 revealed that ’’Calcutta corpor¬ 
ation area, together with its contiguous areas 
on thd East-bank side of the Hooghly acc¬ 
ounted for 85% of total traiuit trip ends, 
while Howrah Municipal area accounted for 
the remaining 15%. The CBD alone account¬ 
ed for 19%, the Southern part of the city 
accessible by waterways for 20% and the 
northern part by another 9%”. In 1975 an 
estimated 17,000 people were ferried to 
different destinations daily from Cbandpal 
Ghat between 6.00 and 19.00 hrs. In 1983 
this figure has nearly trebled illustrating the 
increasing acceptance of this mode of travel 
by the population. The percentage figures 
above clearly indicate that potentialities have 
not been realized to the full and more routes, 
greater operational frequency, increased 
modal capacity and fleet strength have to be 
augmented in the very near fiiture abng with 
adequate studies on transit demand, ration¬ 
alization of existing and future route network 
conducted on the planning level 
The termfanl 

The paucity of adequate pedestrian ways, 
parking and nodal termini has added to the 
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hiahnt chaos of the city in ho uncertain 
termSi Tliough metalling of roads had 
started 1821, the first footpath cons¬ 
tructed of l»ick-on-edge by filling up an open 
drain on the east of Chowringhee Road was 
hoilt in 1^. Today pavements are almost 
non-existent, thanks to the indiscriminate and 
illegal business and devebpmental activities 
carried out on the remaining few, forcing the 
pedestrians to jaywalk across busy streets and 
intersections. Figures reveal that about 
50% of the persons killed on roads in many 
cities are pedestrians and are mainly due to 
the absense or disuse of facilities for 
pedestrian segregation. The 2l8t Century 
should be reminded that a pedestrian is a 
'traffic unit* and any transportation plan 
designed without adequate pedestrian facilities 
is incomplete*. 

Although a number of studies on parking 
facilities have been conducted, since, parking 
of vehicles on or off the main arteries conti¬ 
nues to pose a serious traffic problem. 
Expectedly, the CBD is the principal focus 
where major parking deficiencies continue to 
ocoir. With the vehicle population in the 
city rising by 80% during 1973-83, the prob¬ 
lem of parking the stock without interferring 
with vehicle flow is becoming more acute. 
In the CBD imelf, 81% of the total parking 
space is occupied by kerbside parking with 
the remaining 19% used for off-street parking. 
Between 11.00 and 17.00 hours nearly 100% 
of the kerbside and 95% of the off street 
facilities are utilized and double-parking on 
some of these arteries have become a regular 
feature, adding to the existing congestion and 
throwing the entire areal movement into 
disarray. The misery is accentuamd by the 
fact that almost everyone wants to park his 
vehicle as near his destination as physicalhr 
possible even if it remits in partial road 
blocade. 

Manysdudons have been offered since 
but to tnarginkl cffcct . FoT private vehicles 
the parking fee of Rs. 0.60/hour does not 
ev(^" much response since revenue leakage is 
rampant ot a fixed amount 'mxainged* with 


the parking attendant. Srdutions offering 
tmderground, inhouse, multilevel, etc., par¬ 
king facilities have either been ignored or 
are physically impossible. Parking within 
the CBD core has to be stopped at any cost 
by using the harshest coercive measures 
possible and more powers designated to the 
vigilance and control squads to stop this 
menance. Because of the absence of marked 
bus stops and taxi stands in most areas of 
the city, these MTM pick up and disembark 
passengers at whatever point they choose. 
In the absence of vigilance and penalizing 
rules their actions go virtually unchecked and 
traffic fbw is either unnecessarily brought 
to a halt or thrown out of gear. The 
education of the public service vehicle (PSV) 
operators is incomplete unless they learn to 
drive in a more complementary than competi¬ 
tive spirit. 

The 2Ist Century would witness a total 
vehicular transit paralysis unless activities in 
and around the CBD are disbursed across the 
projected urban areas and satellite zones. 
The construction of expressways, flyovers^ 
humps and their approaches are made to 
dispel polarized congestion and increase 
intra-utban travel speed not to provide addi¬ 
tional parking space for shoppers, office-goers 
and other travellers. Parking spaces along 
the alignments of the newly constructed roads 
may well provide short term solutions but 
long term measures must include among 
others heavy tariffs for core area parking, 
more sophisticated facilities for offstieet 
parking, construction of safe and encroach¬ 
ment free pedestrian walkways and heavier 
penalty for offenders. 

The presence of wayside terminals for 
certain Mass Transit Mode (MTM) baa a 
considerable retarding impact on the vehicular 
fbw pattern. Long term measures must 
envisage ofibtreet parking for such modes, 
especially during peak hours. Construction 
of Ibpots and garages for housing statiooszy 
modes should involve State cooperation 
where puMic MTM are concerned. 

The importance of Calcutta, rim pmeaGe 



of the Port and the nearness of 4 National 
Highways has brought about tremendous 
pressure through truck movements on the 
streets and traffic of Calcutta. There are 
more than 450 trucking companies, transport 
agents and Contractors operating right from 
within the city centre with loading and 
unloading activities continuing throughout 
the day. Almost of these companies 
are located within the CBD but 37% of 
these have garaging facilities within the 
city'^. With economic activities on the rise, 
trucking activities are expected to show a 
minimum increase of 30% over the next 3 
decades, especially with the construction of 
additional road space and river crossing 
facilities. 

Two major truck terminals with a covering 
area of 500 acres each, have been on the 
planning charts since 1966*67. The West 
side terminal at Kona is under construction 
while the East side terminal near Park Circus 
having direct access from the EM Bypass is 
scheduled for completion by the turn of this 
century. Will these 2 terminals be sufficient 
to contain the inflow of trucks into Calcutta f 
Since the major problem lies with the cargo 
movement and not the movers, the cons* 
trucdon of suitable facilities for the cargo to 
be Conveyed to the required destination 
would provide a more optimistic answer. 
The use of light commercial vehicles for such 
purposes is a favouraUe suggestion since they 
occupy less space, are more manoevreable 
and offer speedier service. Moreover, road 
repair and maintenance costs would be con¬ 
siderably curbed in the absence of heavy 
tonnage vehicles. 

However one cannot refrain from point¬ 
ing out that all such urban planning exercises 
axe being conducted with Calcutta as the 
focal centre and iurface travel the sole 
means of transportation. Long term policy 
should envisage the use of other urban areas 
and satellite towns as suitable commercial 
centres but for that suitable urban infrastruc¬ 
tural facilities have to be provided before the 
enttepxeoeuia take serious notice of fnaher 


pastures, the topography of the State is 
such that riverine transportation could be 
plentifully availed of and freight transport by 
roads within the conurbation and beyond 
can be substituted considerably by inland 
water transportation using small and medium 
size vessels. Thus in the long rui) truck 
terminals could be situated even further away 
from Calcutta, thus drawing away the 
activities involving domestic cargo handling 
from the city limits and the ensuring habita¬ 
tion that surrounds such activities. 

The motive power 

The use of electricity for mechanized 
mass transportation in 1900 was followed by 
the use of oil as the energy source since 1920. 
Diesel operated buses were brought in as 
late as 1948 and with the gradual conversion 
of all heavy duty engines from petrol to this 
substitute, by the late fifties the transforma¬ 
tion was near complete. Electricity, however, 
continued to remain as a power source used 
by tram cars even though all other metro¬ 
politan cities in India, had abandoned them 
by the sixties. It was mentioned when the 
question of withdrawing trams from the city 
was mooted that electricity was cheap, 
efficient and left no pollutants in the 
atmosphere. Later as oil prices rose sharply 
over the years and a global crisis ensued from 
the diminishing oil reserves, electricity con¬ 
tinued to gain patronage from transportation 
planners all over the world and Calcutta 
planners responded by extending tram services 
on a number of new routes. Current projects 
being implemented are the extension of 
tramcars to Sale Lake via Maniktala Main 
Road and to Dunlop Bridge via B. T. Road, 
For future execution foUowij^g pbns have 
been approved: 

(1) .Extensions upto Joka'^via Diamond 
Harbour Road. 

(2) Connecting Monali with Park Circus 
via C* 1. T. Road. 

,(3) Connecting Jadavpur with Ttdly- 
gunge via Prince Anwar Shah Road. 

Haoiigh the present dectricity generation 
in the State is ninaing at a deficit^ electric 



power continue* to be a cheap source of 
energy especially since it does not depend on 
any particular resource input and can be 
recycled and harnessed in various ways. 
Research and Development departments of 
relevant industries all over the world are 
busy exploring alternate energy sources and 
developing low input-high output energy 
conversion machinery for m«e efficient, 
varied and advantageous future use including 
transportation. 

Simultaneously fuel efficient passenger 
vehicles are being designed and the newly 
introduced petrol driven Auto-rickshaw in 
Calcutta may by 2000 AD be replaced by a 
diesel powered engine, the prototype of 
which has been offered for sale at a consumer 
price of Rs. 35,000. 

Whatever be the source of energy used, 
the transport planner must keep in mind the 
fundamental objective of providing the urban 
commutors with a safe, efficient and econo¬ 
mically viable system that can function 
competently under the existing and future 
constraints^ technological, economic and 
social. 

Summary of observations 

To date the major problems afflicting the 
traffic and transportation system of Calcutta 
may be summarily categorized as : 

(1) an inadequate road network system 
witih 4.5-5% of city roadspace being actually 
effective; 

(2) the presence of too many intersec¬ 
tion points aaoss straight stretches of 
principal corridors and maximum vehicular 
use of all these intersections in the absence of 
adequate signal and control facilities ( 9^ 
principal intersection points within the city 
with only 215 being manually or mechanically, 
controlled); 

(3) an insufficient surface modal system 
that is grossly overworked ai^ operates mote 
in competition than co-wdination i 

(4) the absense of adequate river crossing 
facilities that has helped con^nment of 
most economh:. aeebrities across the linear 


trajectory of the city boundary, partieularty 
within the CBD j 

(5) simultaneous movement of slow 
moving vehicles acrom the city arteries { 

(6) absense of ring road, truck terminals 
and ultra-city parking facilities for trucks and 
heavy duty vehicles which force them to use 
the existing city road network and time $ 

(7) dearth of parking spaces and ter¬ 
minal facilities for the city surface modes; 

(8) insufficient pedestrian ways and 
crossovers that have further induced conges¬ 
tion, retardation of intra-urban vehicular 
velocity and accidents; 

(9) the existence of a temporal classi¬ 
fication of orthodox peak and off-peak hours 
which over utilizes the transportation system 
and road network for the regularized peak 
periods and induces unorthodox traffic 
movement during off-peak periods; 

(10) concentration of principal activity 
centres in and around the CBO which induces 
simultaneous pedestrian, cargo, vehicular and 
tertiary sector activities in localized pockets { 

(11) too much emphasis on surfate 
transit and minimum use of existing riverine 
and inland water network. 

Saggestions and concloslon 

What are the new plan strategies to be 
adopted to save Calcutta and its conurbation 
from unretracablc urban detoriation, parti¬ 
cularly of its Traffic & Transportation 
facilities, a reality which is inevitable by 
2000 AD, give or take a few years, under the 
existing planning system f 

The execution of plans is not as simple as 
the planning itself. In recognition of the 
above fact a few suggestions have been 
offered which may not change the face of 
Calcutta overnight but would surely go a 
long way in helping the city to recover Ixoa 
further blight: 

(1) Future plan strategies riiould pri- 
flUuily emphasize the benefits of long term 
planning rather than short run or ad-hoc 
measures which have a feedback effect on the 



Entire system and hinder further development 
one way or the other. 

(2) TraflFic and Transportation planning 
should not include only the technological 
aspects but give equal emphasis to the 
economic and social attributes of the long 
term planning function. As a public utility, 
good passenger transportation plans and 
policies must play primary importance on the 
significance and value of user demand and 
benefit. Operational and infrastructural costs 
and overheads should not be placed entirely 
on the user's shoulder and subsequent public 
funds but possibilities of exploring other 
revenue outlets for meeting such expenditures 
must be contained in the pianning framework. 
Speculative deals on area development at 
the Government’s initiative to be ultimately 
used for public welfare is one such long term 
measure. As an example, the area surround¬ 
ing the RTS route network could be deve¬ 
loped by the state to enhance more urban 
facilities for local and zonal use while the 
proceeds from the sale of some of these 
facilities could be recycled to generate addi¬ 
tional facilities, transportation being one of 
those. 

(3) Physical planning should not con¬ 
centrate on the construction of toad dividers 
and speed breakers alone. These are extremely 
temporary measures and with the anticipated 
passenger and traffic volumes beyond 2000 
AD, will do more barm than good by placing 
unnecessary obstructions to vehicle manoeu¬ 
vrability and speed, factors which are vital 
for future high velocity movement. Rather 
alternative strategies in the form of increased 
road space, removal of pavement encroach¬ 
ments, grade separated transit movement, 
stricter street discipline, better illumination 
and signalling have to be adopted. 

(4) The Modal mix in the city is far 
too heterogenous for streamlined and efficient 
travel. The introduction on more perso¬ 
nalized limited-capacity public modes would 
further jeopardize the situation. The 
transit trip deficit over the years cannot 
be met by increasing modal supply in an 


arbitrary manner. Since the cohsttuction of 
suitable infrastructures for handling heavy 
traffic volume over limited space incurs 
considerably higher costs than vehicle pro¬ 
curement, rationalization of existing passenger 
routes in a more demand and desire line 
oriented manner would not only reduce the 
transit deficit but would also cut down 
operational losses of the relevant modes. 

Long term modal strategies should place 
more emphasis on mass movement of passen¬ 
gers rather than encourage intracity persona¬ 
lized travel. Only a. highly developed and 
efficient public transit service can reduce the 
inertia of increasing penonalized trips to 
the city centre and other principal activity 
spots. 

(5) Traffic plans projected beyond 2000 
AD should envisage the total banishment of 
trucks, heavy duty cargo carriers and slow 
moving vehicles from the city. Encourage¬ 
ment to light commercial vehicle owners and 
other non-bulk operators should be one of 
the administrative prerogatives aimed at 
improving the city’s mobility. Stricter 
vigilance by the traffic control authorities 
can fully ensure the total stop to all truck 
movements within the city, except for con¬ 
servancy and emergency purposes. Even 
then, time regulation of truck movements for 
conservancy or constructional activities must 
be coerced in the wider interests of society. 
Along with the construction of truck termi¬ 
nals, increased use of river transportation for 
cargo movement should be encouraged both 
as substitute and complementary measures. 

(6) Working in co-ordination with 
G>mmercial and Business establishments in 
the CBD and partidilatly within the core 
area, office hours should be spread out so 
tltft peaks are more spaced than concentric 
and modal movement and co-ordination more 
streamlined. 

(7) Abandonment of further RTS pro¬ 
jects would only encourage surface movement 
which would surely choke the remaining 
surface area and gradually gobble up the 
additional space created. Longterm pdiciea 



ahwld coBtain mote strategies for utilira* 
tion of the existing river imd canal (13 kms ) 
facilities surrounding Calcutta since these 
are natural advantages the city is endowed 
with. Concomittant exercises on sewage 
disposal, sanitation, etc., should also continue 
keeping in view the air and surface pollution 
factor. 

(8) Electricity as a future energy source 
for mass transit should be given prime 
importance in the absence of suitable fuel 
alternatives. Rational planning cannot as 
yet concieve the use of cost-prohibitive solar 
energy, though bio-gas hydrogen, alcohol and 
its byproducts could be considered as motive 
power sources in the near future. 

,9) Finally, the planner must realize that 
any long term planning for Calcutta must be 
conceived at points away from Calcutta. 
Unless alternate sites such as Kalyani, Dan- 
kuni. Salt Lake city, etc are developed with 
adequate infrastructural facilities, the attrac¬ 
tion towards Calcutta would always remain. 
Unless economic activities are spread over 
the adjacent hinterland area, no amount of 
traffic and transportation planning can save 
Calcutta. Calcutta may be conceived as 
some sort of Operational Headquarters with 
only the essential administrative, educational, 
health, recreational, etc services remaining, 
but it Can no longer remain as the job site 
for the forthcoming 10 million population by 
2010 AD and beyond. In this connection 
more river crossing facilities would surely 
help as in the case of other leading Metro¬ 
polises of the world. Underground cross¬ 
over facilities should not be ignored since the 
technology is readily available. 

In retrospect it could be mentioned that 
this paper hints very broadly on overall 
regional development rather than isolated 
planning activities. Unless a suitable backup 
transportation system is created spreading 
accross the entire region, and having trip 
ends beyond the metropolis and particularly 
the core area, long term measures alone will 
not ensure the desired level of succesa All 
approaches to planning today should con- 


eenttate on the urgency of an effective 
interaction between ffie land use and traits* 
portation planning of an urban complex 
which is subsequently co-related to die 
development matiix of the connected*. The 
arguments placed for consideration here 
repeatedly point out the inadequacy of short 
term measures that have been applied inter¬ 
mittently on the urban travel system and the 
resultant chaos. The 21st Century should 
witness an integrated planning effort towards 
systems development not only for the benefit 
cf Calcuttans but the entire region as well. 
One hopes that the level of optimism is 
supported by credible plans and appropriate 
policies. □ 
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SEMINAR ON CALCUTTA BEYOND 2000 A.D. 


IV. HEALTH AND ENVIRONMENTAL HYGIENE 

KNOWN AND UNKNOWN OF FUTURE, PARTICULARLY OF CALCUTTA* 

(Key-note Address) 

A. K. B4SU 

Calcutta Zon^t Laboratoty^ NEERI, Calcutta 


A LMOST elftht years before (April 1976^, 
Indian Chamber of Commerce, Calcutta, 
organised a conference on Calcutta 2000— 
Some Imperatives for Action Now. Delibe¬ 
rations and discussions, followed by recomm¬ 
endation adoption for imperative action and 
its transmittal to concerned authorities were 
amply undert >kcn. It is presumed that out 
of the said deliberation only a little has been 
done or attempted so far and there remains 
much to be achieved for the satisfaction of 
many. 

Now wo are all here at the Bose Institute, 
Calcutta, to attend the seminar on Calcutta 
Beyond 2000 AD. Whereas in the former, 
time target was visualised for shape of things 
to come in 2000 AD with imperative actions 
to combat the undercurrents and evils out of 
human actions; in contrast to this the 
present seminar goes a little further and 
enters into the 21st century. In the total time 
frame of the earth’s life, it really matters 
little whether we are concerned for 2( 00 AD 
dr beyond. What is probably more impor¬ 
tant is that we propose to discuss and 
visualise the shape of things to come in 
future, which one may term as futurology. 
Undoubtedly futurology is a complex study 
and a number of people have started ponder¬ 
ing over it so that the planet Barth may be 
used by the generation yet unborn. 

It will be my endeavour to put forward 
some salient poii.ts for consideration of this 
august gathering on ’'Known and unknown 
of future, particularly of Calcutta". At this 
stage, let me admit frankly that the opinion 
expressed here are purely lay personal and 
ft does not reflect any official and non-official 
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views of the R & D Institute to which I 
belong. Furthermore, in presenting various 
data, models and information I have borrow¬ 
ed heavily from various published sources— 
particularly from the Global 2000 Report (to 
the President of the US), and other sources 
and to this I will blend my own experience 
and intuition, often recklessly, to understand 
and to exchange ideas about the shape of 
things to come beyond 2000 AD. 

Known of the Unknown Fhtore 

In any critical projection for future, 
adequate base level data of the past and 
present are essentially a must. Needless to 
mention that such data most also be reliable 
and statistically valid. First question that 
emerges now : do we have sufficient reliable 
data and information 7 My own view on 
this aspect is that either we do not have 
much data or we have scattered data (w hich 
although are valuable & valid) recorded in 
office files and archives only and are not 
easily available for interpretation. This is 
possibly valid not only in health and envi¬ 
ronmental hygiene sector but also in other 
spheres of activities such as housing, traffic 
and transportation, education and communis 
cation, etc. 

The other point that is relevant to reckon 
is that can Calcutta do it alobe ? Should it 
not be the concern of the country as such in 
its totality in preference to Calcutta alone ? 
I am sure that many of you will opt for the 

* Based On ihe recorded verrioo of a qwrcli delivered 
by the author in the Seminar on Calcotta Beyond 
2000 AD. 
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tetter tlMfl the former. NeverthelMSi it ii 
ueefQl to keep a watchful eye on Calcutta for 
it la pouibly the weakest link in the wottId«> 
be. chain of Urban Megapolis of India during 
2l8t century. 

Known Analysis Ireni Varlons Global Models 

As thing stands to«day, it is known that so 
far much concern hal been expressed about 
things to happen in 21st century or at the 
fag end of 20th century. Different study 
groups have attempted in their own way to 
give multiferous input. None of these 
models are without aiiy limitations inspite 
of massive data analysis and incorporation. 
Yet some model are most optimistic on real 
value analysis than the other. For general 
insight, it will not be out of place to mention 
here briefly a few of these models which 
have been the subject matter of world wide 
attention. These Worjd Models are : 

(i) Mesarovic—Pestel World Model; 

(ii) Model of International Relations in 
Agriculture (MOIRA) ; 

(iii) The Latin American World Model; 

(iv) U. N. World Model; 

(v) Aurelio Peccci’s Worlds 2 and 3 ; 

- (Vi) Global 2000 Model. 

The Latin Americao Model (flarrelochl Model) 

Of the six models, the Latin American 
World Model is considered to , ,be most 
optimistic. As analysed by the experts, it is 
apparent that the Latin American Model 
addressed themselves to the question : “How 
can global resources be used best to meet basic 
human needs for all people V. This model 
allocates labour and capital to maximise life 
expectaney and pay little attention to project 
the future on the basis of policies and current 
trends. Furthermore* it assumes that personal 
consumption is sacrifices to maintain very 
high investment rates« and it sets firmly 
an '.egalitarian# noa>exploitable# wisely 
managed wdrld society that forces least 
environmental degradation* Even with this, 
idealistic situation, the Latiq Americaii 
World Model finds out that in little more 
than one generation basic bumeu needs could 
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be adequatety sMiified in Lstln Amerioe 
and in Africa. But the Asian proipeot Is 
somewhat bleak. According to thia modeL 
beginning around the first decade of 
century (2010) food crisis to Asia aceep* 
(Uates for reason of abnormal populatioo 
growth and non-availability of agricultural 
tend. This will lead to starvation and cco< 
nomic collapse by mid-ceutury (2Q50). As a' 
workable solution to such catastropic aitua- 
tion the modelers suggest that the food crisis 
In Asian countries could be avoided by such 
means as food imports from other surplus 
areas with more crop land, better agricul¬ 
tural >ield, and effective family planning 
policies. Nonetheless, it is rneaningful to 
note that this model which is designed to 
show that the fundamental constraints on 
human welfare were sociiil, not physical, 
does project catastrophic food shortages in 
Asia due to land scarcity. 

Even in the best fit condition from Asian 
sceoarir, Indian condition—it seems—need 
careful and constant nurturing from now 
onwards, if the Latin American World Model 
is accepted in its true spirit by the modern 
Indian Planners. 

The Club of Rone Patten ModHs 

Aurelio Peceei*s the World 2 and World 3 
models were the basis of the Club of Rome 
Report entitled The Limits of Growth which 
gave considerable attention on trends 
in (i) populatior, (ii) environment and 
(iii) natural resources but ignored sizeably the 
regional differenoes and looked to the world 
as a whole. Subsequently, as a modifica¬ 
tion or updating world 2 and world 3 models 
the Club of Rome took effort to put forward 
the World Integrated Model (Will) taking 
adequately into account the inadequacies of 
regional differences, trade, economics, and 
shifts from one energy source to another, but 
with lesser degree of treatment on environ¬ 
mental issues. At the oOndusiOn; this model 
indicates that even under a wide raagerof 
policies and conditions massive famine in Asia 
and, to a lesser degree in non-OPEC Africa 
is inevitable by thn turn of thia century. 



The UN World Model 

The UN world •model sets for to "input 
ft output* view of the world economy as 
postulated by Wassily Leontief^ who was 
subsequently awarded Nobel Prize in econo* 
mies in 1973. Critical analysis of the model 
reveals that economic prospects for the Less 
Developed Countries (LDCs) are not in 
general optimistic. Low level of consump* 
tion for private use and investment ratios of 
unprecedented nature would have to be main* 
tlined to keep the postulated target growth 
rate for many of the developing countries. 
It is given that by 2000 AD .none of the 
developing region would have a level of per¬ 
sonal consumption in excess of 63 per cent of 
income, and none would have a level of private 
investment of less than 20 per cent. Curiously 
enough for miny of the low income Asian 
and Latin American countries the agricul* 
tural output have no increase by more than 
«500 per cent. Except Lead and Zinc, other 
geological resources (Copper, Bauxite, Nickel, 
Iron, Coal, Natural Gas and Crude Petroleum) 
are not in the run to be used up by 2000 AD. 
There is a school amongst experts^ mostly 
western^ who believe that the poor nations of 
the world are harbouring under misconcep* 
tion that growth would eventuiliy extricate 
them from their poverty and to these groups 
of experts UN World Model is a compromise. 

MOIRA Model 

t 

This model treats mostly on agricultural 
componentf and predicts a rather optimistic 
view of the World Food Production. Because 
of inerrased production, a 36% rise in per 
capita food consumption is contemplated< 

In this model, environmental degradation is 
not considered as a serious component and 
this causes concern to many of the other 
groupr, who believe that for a better quality 
of life, the arrest of environmental degrada¬ 
tion is a necessarily must. 

US Government World Modi 1 of 2000 AD 

The US Government Global Report 2000 
was conceived in May 1977 and is considered 
as a Ihtest model report. Object of this study 


was to lay foundation of long term plaBulBl; 
based on probable changes in the world's 
population, natural resources and environ¬ 
ment through the end of 2000 AD. Obviou¬ 
sly, for this reason the projections of this 
report stop at the year 2000 and does not 
foresee the most dramatic developments 
projected in other studies, wherein it* is 
shown that damages start to be felt in the 
first half of the 21st century. Damages 
relate to serious resource scarties, rising 
death rate, undue envirocmental disruption, 
etc. Nevertheless, the findings of the report 
are startling and need to be reckoned in its 
totality. This report does not spell out the 
doom but projects what would be the world 
conditions that could develop eventually 
on two basic assumptions : 

(1) Continuation of rapid'rates of tech¬ 
nological advance ; and 

(2) Cootiuuation of present public 
policy of institutioiis. 

The chapter dealing with major findings 
and conclusion goes to state as follows : 

"If the present trend continues, the world 
in 2000 will be more crowded, more polluted, 
less stable ecologically, and more vulnerable 
to disruption than the world we live in now. 
Serious stresses involving population, reso¬ 
urces, and environment arc clearly visible 
ahead. Despite greater national output, the 
world's people will be poorer in many ways 
than they are today. 

For hundreds of millions of the despera¬ 
tely poor, the outlook for food and other 
necessities of life will be no better. For 
many it will be worse. Baring revolutionary 
advances in technology, life for most people 
on earth will be more precarious in 2000 
than it is now—unless the nations of the 
world act decisively to alter eurreD(^ trends. 

This in essence, is the picture emei> 
giiig fiom the study of US Government 
World Model of 2000 AD. They do not 
predict what will happen. Rather, they 
depict conditions that arc likely to' develop 
if there are no changes in public policietf 
institutions or rates of technological advap- 



cei, and if there are no vrare or other major 
disruptions. A keener awarness of the nature 
of the current trends, however, may induce 

changes that will alter these trends and the 
projected outcome. 

In the preceeding paragraphs, I have 
tried to project the facts as available from 
various studies, which were for all intent and 
purpose useful and sciet tific. What lessons 
could we—in developing countrie8~-take ? 
Neither we are keen to be eradicated owing 
to the strain of population growth, resource 
scarcity or environmental degradation nor 
we can shut down our eyes to the projected 
views of the various World Models. Need¬ 
less to mention that we abhor war and other 
natural disaster as this is neither in our 
temparament nor we can withstand it with 
delicate frame of economy. The real answer 
would possibly then be within the frame¬ 
work of (1) value orientation to bring about 
changes in public policies, institutions, etc. 
and also (2) to go in for revolutionary 
technological advances for which India as a 
country is reported to have immense poten¬ 
tialities. It remains to be seen, however, if 
this will be done or not. 

Calcutta’s cry for unknown future 

In our individual life and corporate life 
one may venture to form some idea about 
future if the past and present are throughly 
known, and corrective measures are taken 
to eradicate the gaps, inadequacies and 
disproportions. 

Let me take one example, about the 
environment of Calcutta. Air pollution of 
Calcutta has recently drawn some attention 
of public and private organisations. As a 
project leader of NEBRl Team who conduc¬ 
ted classical and yet systematic study 
spread over a period of a decade (1972-81) 
on air quality, monitoring in the twin cities 
of Calcutta and Howrah, I would like to 
state that Calcuttd has by now built-up a 
sizeable data on which a modest beginning 
can be made to adopt control measures and 
other telbvatit steps on air polintioo. 


Very briefly, 1 would project a few salient 
points on levels of various air pollutants in 
the twin cities of Calcutta and Howrah. 

To enumerate the situation, consider for 
example, a snap data of 1973-75. It goes to 
show the following; 

(I) The total emission in the region is of 
the order of 671 metric tonnes per day 
(MTPD) constituting the following pollutants: 

(a) Suspended Particulates of Matter (SPM) 
(286 MTPD)-43% 

(b) Gaseous pollutants (385 MTPD)—57% 

(1) Carbon monoxide (214 MTPD)—32% 

(ii) Hydrocarbons (69 MTPD)—10% 

(iii) Sulphur dioxide (59 MTPD)—9% • 

(iv) Oxides of nitrogen (43 MTPD)—6%. 

(2) Suspended particulates are being 
released, namely from industries using coal 
(262 MTPD) and from domestic coal burning 
(16 MTPD). 

(3) Sulphur dioxide concentration reach 
a peak value during winter wherein seasonal 
average recorded is 70 fig/m* on account of 
stable meteorological conditions, resulting 
in temperature inversion. 

(4) Industrial emissions contribute about 
27 MTPD of SO„ transport contributes an 
equal amount and domestic coal burning 
about 6 MTPD. 

(5) CO, HC and NO, are mainly relea¬ 
sed by vehicular sources which is aggravated 
by poor engine condition and traflSc jams. 

Before I conclude I would like to dilate 
on one or two other points. 

What are basic human needs ? there can 
not be any short reply to this. Nevertheless 
(in tune with Johan Galtung) it may not be 
out of place to suggest that security, welfare, 
freedom and identity are four classes of basic 
human needs that most homo sapiens care 
for. And for many, economic welfare in 
terms of basic satisflers—like food, shelter, 
clothes, medical service, education are the 
top needs. 

Then again, we often hear about the 
"Quality of Life”. I would imagine that this 
calls for a precise definition and to Integrate 
the same component vis-a-vis environmental 



' dvgrtdbtioii aspect for an overall planning 
for West Bengal beyond 2000 AD. In the 
same manner, other states should also make 
similar exercises based on real value data for 
an overall loOfc Into the period beyond 2000 
AD. May T remind that we can not live in 
isolation and a livable Calcutta beyond 2000 
AD is just not enough for the whole country. 
Growth should be overall for the entire 
country and then onlyj the fruits of labour 
will reach the masses. Calcutta, being a 
metropolis now^ will be a megapolis by the 
Ist quarters of 21st century and should be 
able to draw its due share of importance in 
the entire planning processes of the state and 


CMintry.' It is my personal feeling that in 
such exercises for our country or state 
beyond 2000 AD, It would be rational if all 
the basic needs are given its due priorities. 
That is to say, all the four classes of needs 
are to be considered *in conjunction". It is 
not intended that we should first work with 
one item, then the other and then the third. 
The task Is to tackle them all at the same 
time. It Is a difficult proposition but not 
an unsurmounable one in the context of 
present socio>ecooomic set*up. And to do 
this, extreme value orientation and revolu- 
tionary technological advances will be 
called for. □ 


HEALTH PROSPECT OF THE PEOPLE OF CALCUTTA 

M. PRAOHAN 

ChtBt & Lung Function UntL R. 0. K'tt Ucdicat Collcgct Calcutta 


IT was at Alma^ata in 1977, custodians of 
' health of various countries met under 
the auspices of World Health Organisation 
and took the pledge to offer "Health for All 
by 2000 A. D.”. India was also a signatory 
to this declaration. 

It was f\irther decided that count down 
for achievement of the object would start 
from 1980. Four years have passed away 
and we have sixteen years left for implemen¬ 
tation of the programme. 

Problems of each country are not similar 
and it can not be so. Affluent countries have 
already been able to control almost all 
communicable diseases and have provided 
basic health facilities to the people of their 
countries. Their problems today are mainly 
cardiovascular diseases, metabolic diseases 
and disorders of mental health. Whereas 
{vobleffls of the under-developed and develo¬ 
ping countries are various infectious diseases 
andl disorders due to nutritional deficiencies. 

So far our country is concerned, apart 


from problems as stated above, we have 
other problems also, and that is population 
explosion. 

There is no denial of the fact that since 
we achieved our independence in 1947, there 
have been tremendous increase in food 
production, agriculture output, housing and 
other resources, but that is not apparent 
because of increase in population to almost 
double. 

Even thirty five years after independence 
majority of our people are living below the 
poverty line and the health problems of the 
poor are different. Many of them suffer from 
subnutrition and malnotritioa, various forms 
of communicable diseases mostly due to bad 
housing and hygiene, bad water and diseases 
due to polluted environment. Many of our 
people are also slaves of addictions. There 
is no distinction between the rich and poor 
so fat gddictioos are concerned. 

To bring positive "Health for All by 2000 
A. D.”, Htoeially for Calcuttan^ we have. to 



liad out toiations to the problems, fhe 
most important Problems are— 

(1) To have healthy homes for the people. 

(2) Safe water supply which would bring 
down water borne diseases. 

(3) To eliminate possible breeding places 
of flies and mosquitoes. Where it is 
not possible, spray of insectisides in 
a regular manner so that vector borne 
diseases may be minimized. 

(4) To provide balanced food for those 
who cannot procure it. 

(5) Preventive vaccination and inocula¬ 
tion against preventable diseases. 

(6) To have clean environment in and 
around the city. 

When we analyse the problems and try to 
find out solutions, we realize how difificult it 
is to achieve the object. Taking up the 
problems one by one, it would appear impo¬ 
ssible to have homes for all hi the city ; not 
to speak of healthy homes. Population is 
swelling up every day, babies are born, people 
flock into the city from villages or other 
States in search of a job. To provide living 
space for all people is an impossible task, 
unless we put a halt to the influx. Thousands 
of slum dwellers live in a condition which 
is not even suitable for habitation of animals. 
These people, due to bad and unhygienic 
living condition are vulnerable objects to 
various respiratory and gastrointestinal 
disorders. 

Hundreds of people are seen to live on 
the footpaths with open sky over their head. 
They live there, multiply there and also die 
on the pavements. These people have various 
occupations, some of them trade on dirt and 
filth, for which they are perpetual sufferers of 
ill health. The children in this community 
are always under-nourished and frequently 
suffer from worm infestation in the 
intestines. 

Water supply is a big prqbtem in our city. 
There to persistant shortage V^^ewd water 
supply. But where we suffer from inadequate 
filtered water supply, one often sees wastage 
of filtered water from road side ta^. Why 


tixis paradoxical position ? because tbe 
stoppers are stolen by unscrupulous people,, 
who earn their food by selling those to more 
dishonest people and national criminals who 
in turn melt those stolen goods In their 
melting shops. 

If one goes to the canal side in eastern 
part of the city from Bella ghata to Belgachia, 
or to the Adi-Oanga in the Kalighat area In 
the south western part of the city one will 
have a shocking experience of the sight that 
how people have built up shelters on the 
canal bank. Their excreta and refuge of 
their domestic animals (goats, pigs, ducks, 
hens, etc.) drains into the canal water. This 
water is again used by those unfortunate 
people for their domestic use. What a hor¬ 
rible situation. 

The Bhagirathi flows along the west of 
the city of Calcutta. In the upstream, fac¬ 
tory refuge are thrown into the river without 
any treatment. As a result, the river water 
is a source of danger even for those who 
bath in it. To have a practical experience 
one may go to see our burning ghats on the 
river bank. To me it appears that there is 
no dirtier cremation spots in our city than 
the burning ghats. 

There are many khatals in and around 
the suburbs of the city ; these are invariably 
most, unhygienic spots. Garbage are not 
regularly removed and allowed to accumulat 
on Important roads, even in the hospital 
campus. These places, canals in and around 
city, open drains in the suburbs are good 
breeding places for flies and mosquitoes* 
Diseases that are produced by mosquitoes 
need not require elaboration. 

Nutrition is another big problem. In our 
country a section of the people suffer due to 
overfeeding and another very large section 
are underfed and are deprived of balanced 
food. Naturally they suffer from subnutri- 
tlon and malnutrition. One need not search 
for these cases in hospitals; they are around 
you, on your street, on the footpath, pu can 
see their dry brittle skin, lustureless scanty 
hair, with ulcer at the an^et^ the mouth. 
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these are all features of vitamin deficiency. 
Incidentally; you are probably aware that 
our pharmaceutical industry produce large 
quantity of finished product containing vita¬ 
mins. But those who take vitamins most of 
them do not need it; and those who really 
need vitamins they do not get it. This is 
really an abuse of drug. 

The problem of proper nourishment will 
continue to remain a difiiuult task, unless we 
can step op food production for new mouths 
that are being born every minute. This is 

impossible; because land has a limit for 
production. 

We may achieve some success in vaccina¬ 
tion programme; provided the persons 
entrusted for this job are honest, sincere and 
dutiful. But unfortunately very rarely such 
persons are available. 

And lastly, environment in the city are 
getting bad to worse every day. Apart from 
those factors already mentioned, smoke nuis¬ 
ance is making the air polluted. Smoke is 
produced in factories in and around the city ; 
vehicular traffic are also largely responsible. 
Now in big establishments generators are 
being used due to power failure. In the 
slums, cooking ovens also share in air pollu¬ 
tion by smoke produced by them. 

Smoke contains tar, SO,, H, SO, and 
some hydrocarbons. These are responsible 
for various forms of respiratory diseases like, 
asthma, bronchitis and lung cancer in the 
susceptible persons. 

Trees have a significant role in air puri¬ 
fication. They consume Co, and discharge 
O,. But our city is gradually being depleted 
of trees, when we have very few of them. 

In the western countries the ratio of green 
in towns and cities Is about one third to two 
third for dwelling houses. In our city it is 
now less than one tenth. So If* we want 
purification of air, we shall have to plant and 
nurse the trees, which again Is very difficult 
task. Factories have to be set up In planned 
manner, away from living zone. Coal should 
be least used for domestic purpose. 

With so many problems facing us, objec- 


tive to achieve 'itealth for all hy 2006 A.D.'* 
appear to be an impossible task. To me, 
most of our problems are due to population 
explosion. There is a ray of hope if growth 
of population could be checked. If we can 
provide accommodation for the homeless and 
canal sides may be cleared of the destitutes. 
If jobs can be provided for people, theft of 
municipal fixtures and fittings might be 
prevented, footpaths and markets may be 
cleared of hawkers, by which traffic move¬ 
ment will be fast. Adequate food may be 

supplied to the people, if growth of popula¬ 
tion can be checked. 

But, this will not be achieved by requests 
or by advertisements in newspapers, cinemas 
and hoardings at roads junctions. A small 
section of educated peopfe will practice 
family planning, but large part of population, 
specially the uneducated section will not lend 
ear to requests neither will look to the adve¬ 
rtisements. All that is needed for them is 
penal measures if any family fails to observe 
family planning principles. 

I am afraid that our Government is not 
willing to take such drastic steps. Moreover 
relegious restriction are often taken as a plea 
against family planning in our country. But 
Bangladesh being a Muslim State is practis¬ 
ing population control. Religion do not 
stand in the way of family planning in that 
country. Republic of China, though a Soci¬ 
alist State have enforced by legislation to 
withdraw many facilities of a family if the 
couple get more than one child. Why similar 

measures cannot be taken in our over-popul¬ 
ated State. 

If we are serious about the slogan of 
Alma-ata we have got to enforce some drastic 
legislations. Today our birth rate is 33 per 
thousand and growth rate is 24 ; people are 
living longer years due to iiqproved treat¬ 
ment. Population is swelling every day and 
that is the reason for many of our ills. 
Remedy for the ills are to bring down popula¬ 
tion, by which our dream of Health for Ail 
might be fulfilled if not In 2000 A.D., nmy 

be few years after, otherwise it will remain 
a mirage. □ 
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KHATAL IN THE CONTEXT OF ENVIRONMENTAL HYGIENE 

SANTOSB KUMAR DASGUPTA 

Directorate of Planning and Development C. M. D, A-t Calcutta 


1^ HATALS 88 we see in the city of Calcutta 
' ^and its surrounding area may be descri¬ 
bed as temporary structures made of cheap 
types of materials to house the cattle. The 
growth of khatals were encouraged by the 
necessity of fluid milk for our daily life. The 
cattle were being brought from the up-coun- 
trieSj viz.f U.P., Punjab, Haryana, etc. 
Khatals thus began to grow like mushrooms 
every where in the city and its suburbs. The 
number of khatals were about 2215 accom¬ 
modating about 40,000 cattle as revealed by 
the survey conducted in 1972-73 by the 
Department of Animal Husbandry and 
Veterinary services. 

Hygienic aspect of khatal 

After some spot inspection, it was found 
that most of these khatals are run in extremely 
bad manner creating adverse effect on public 
health and environment. There is no proper 
arrangement for disposing cattle dung, waste 
fodder and other wastes. These are heaped 
around undesirably in open air for quite 
long time causing nuissance in various ways. 
The slurry from the cattle-shed washes inclu¬ 
ding waste hay and fodder find way into the 
drainage and sewerage systems causing 
surcharge load on these utility services. 
Sometimes the systems get choaked causing 
serious problems. The cattle dung and other 
waste matters including waste fodder, hay 
and vegetable particles are heaped around 
here and there and not cleaned at proper 
time and in proper manner. These things 
get decomposed doe to action of microorga¬ 
nisms. As a result, objectionable gases like 
methane, NH,, H,S in traces, etc., are 
produced. The uncleanliness and improper 
drainage creates swamps and the whole spot 
becomes a breeding ground for mosquitoes. 
Objectionable smells and odours pervade the 


surroundings. As a result the environment 
of the surrounding area gets badly polluted. 
The cattle dung and urine contains very high 
BOD and suspended solids which when find 
entry into the treatment units, theirefficiency 
may be seriously affected. 

Inspite of these serious drawbacks of 
khatals, these have been existing in the city 
and its suburbs for long as these were the 
primary source of fluid milk which is essen¬ 
tial for the babies and the old people. So 
there was an indirect indulgence towards the 
existence of these khatals from the people. 

But day by day the nuissance problems 
created by khatals and threats posed by 
them towards environmental hygiene drew 
attention of the people. Some organised 
milk Colonies also came up at Haringhata 
and Dankuni with some regular supply of 
milk though very much scanty in respect to 
the existing demand. These made the poli¬ 
ticians and high oflicials feel that such 
khatals causing health and environmental 
hazards should be immediately removed from 
the city and its suburbs. At the same time 
it was felt that some substitute arrangement 
for supply of milk, which was much in shor* 
tage than the demand, be made.' 

Animal Husbandry and veterinary Servi¬ 
ces Department came forward along with 
CMDA to launch cattle resettlement prog¬ 
ramme to rehouse the cattle of the existing 
khatals to some organised milk colonies so 
as to enable the cattle owners to carry on 
with their livelihood in a decent manner and 
to ensure the supply of milk from those 
colonies to the people of the city. Some 
sites, viz., Ganganagar, Garden Reach and 
Howrah have been selected for the purpose. 
Besides thesf, a programme for rt-housing 
about 5,000 cattle has been proposed in the 
East Calcutta township taken up by CMDA. 
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Existing condItloBS In the dty of Cileottn 

Within Calcutta Corporation area there 
are about 2,215 khatals accommodating 
about 40,000 cattle according to the survey 
conducted by the Department of Animal 
Husbandry and Veterinary Services, Govt, 
of West Bengal in 1972-73. In 1976 about 
10,000 cattle were removed from the city 
to Haringhata. But probably the same 
number have already entered in the city by 
this time. The percentages of cows and 
buffaloes are about 40% and 60% respecti¬ 
vely within the city. The Table 1 shows 
the wardwise distribution of khatals within 
Calcutta. The city of Howrah accommodate 
about 20,000 cattle in about 500 khatals. 

Present resettlement Programme 

Since Khatals are becoming more and 
more incompatible use within the cities and 
urban areas, it is felt essential to remove the 
cattle from the potential urban areas and 
resettle them in suitable localities in the 
fringes of the city. 

The following issues are involved in 
removal and re-settlement: 

(a) The sites of relocation. 

(b) The minimum facilities to be provided 
in relocation areas. 

(c) Organisation and management of the 
newly settled cattle colonies. 

(d) Phasing of the schemes. 

(e) Utilisation of the land vacated by the 
khatals. 

(f) Legal steps to enforce prevention of 
the future growth of khatals. 

(g) Financial involvement in the whole 
process of removal and rehabilitation 
of khatals. 

Remoral and Re-settlement of 
Khatals of the City 

Success of these removal and resettlement 
programmes depend very much on the effici¬ 
ency of collectioof preservation and market¬ 
ing facilities of milk and other milk products. 
In practice^ fresh milk from khatals goes 
direct to the consumers. But here storage, 
chilliog <iod bottling will be necessary before 


supply. Therefore the location of the sites 
should be either in proximity of the existing 
organised dairies or chilling arrangement 
should be provided on the site itself. 

Minimum facilities to be provided in the 
cattle resettlement areas 

The facilities which are conducive to the 
good health, comfort and productioQ of milk 
of the cattle should be provided in all such 
relocation areas. The standard codes of 
practices recommend certain norms in plann¬ 
ing & designing the basic elements of these 
organised cattle colonies. Besides, the experi¬ 
ence of the animal husbandry and veterinary 
services department may be utilized for 
the purpose. The standards have been 
adopted in the organised colonies under 
execution at differenct places in CMD area. 

Disposal of cattle dung from the 
relocation areas 

Cattle dung is produced at the rate of 10 
kg per animal per day. Hence an enoimous 
quantity of dung will be accumulated in the 
cattle colony. The effective and efficient 
disposal of such huge quantity of dung would 
create a serious problem. The modern idea 
is therefore to install Gobar Gas or Bio-Gas 
plant where the raw dung will be digested 
and gas would be generated at the rate of 
1-1.2 Cft. per kg of raw dung. This gas 
may be used for cooking and lighting 
purposes. The slurry coming out from the 
plants may be used as manure after drying 
properly in drying beds. 

Several project sites have been identified 
by CMDA for cattle resettlement progra¬ 
mmes, viz., at Ganga Nagar, Gardenreach 
and East Calcutta. Among these projects 
the Ganga Nagar Scheme has recently been 
completed. 

Case Study at Ganga Nagar 

The cattle resettlement site at Ganganagar 
is located at about 25 km away from the 
city of Calcutta to the immediate north of 
Dum Dum air port. The total area of the site 
is about 19.62 acres. A natural drainage 
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TABLI 1- f Dlilribiitloii oliCattIa papalatlaa 
la Calcutta la lfll»7S 


Wild Na. or No. of Total No. No. of Ward No. of No. ^ Total No. Na. ot 

No. Cows Buffalowa of Cattle Khattala No. Cowa Buffalowa of Cattle Khattida 


1 

2 

3 

4 

5 

1 

354 

982 

1335 

70 

2 

260 

204 

464 

46 

3 

50 

80 

130 

21 

4 

131 

145 

277 

25 

S 

66 

390 

4S6 

14 

6 

44 

3556 

3600 

23 

T 

275 

143 

418 

IS 

8 

849 

157 

1006 

41 

9 

484 

111 

585 

21 

10 

929 

175 

1104 

28 

11 

286 

288 

574 

35 

12 

27 

180 

207 

18 

13 

216 

750 

966 

58 

14 

863 

641 

1504 

44 

15 

121 

34 

155 

10 

16 

1133 

356 

1489 

56 

17 

86 

<— 

86 

9 

18 

189 

— 

189 

19 

19 

219 

14*! 

367 

39 

20 

160 

117 

277 

14 

21 

22 

96 

87 

183 

19 

23 

108 

107 

215 

14 

24 

83 

29 

112 

14 

25 

65 

56 

121 

14 

26 

100 

101 

201 

14 

27 

85 

18 

103 

11 

28 

81 

24 

105 

11 

29 

96 

55 

152 

9 

30 

152 

258 

410 

19 

31 

392 

386 

678 

14 

32 

670 

470 

1149 

32 

33 

134 

144 

278 

30 

34 

76 

135 

211 

11 

3S 

27 

16 

43 

6 

36 

19 

245 

264 

22 

37 

38 

25 

63 

10 

38 

58 

56 

114 

13 

39 

‘ 47 

39 

86 

6 

40 

80 

133 

213 

12 

41 

21 

91 

112 

2 

42 

79 

59 

138 

16 

43 

120 

216 

3*6 

4 

44 

121 

58 

179 

15 

45 

56 

3 

59 

6 

46 

44 

255 

299 

23 

47 

18 

111 

129 

9 

48 

S3 


78 

11 

49 

63 

. 5 

68 

11 

SO 

85 

41 

126 

17 
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1 

■ 2 

3 

4 

5 

51 

26 

8 

34 

5 

52 

34 

154 

188 

If 

S3 

8 


8 

81 

54 

14 

83 

97 

3 

55 

6 

141 

147 

5 

56 

119 

53 

172 

12 

57 

12 

130 

142 

4 

58 

<Q 

3 

14 

17 

3 

DV 

60 

18 

46 

64 

33 

61 

112 

981 

1073 

35 

62 

76 

698 

774 

29 

63 

86 

552 

638 

10 

64 

19 

— 

19 

4 

65 

17 

7 

24 

5 

66 

28 

173 

201 

5 

67 

46 

273 

319 

27 

68 

189 

778 

967 

34 

69 

49 

, 893 

982 

26 

70 

63 

626 

689 

20 

71 

369 

295 

1264 

58 

72 

712 

1145 

1857 

80 

73 

137 

154 

291 

IS 

74 

116 

120 

2?6 

13 

75 

14S 

* 173 

318 

10 

76 

365 

425 

790 

59 

77 

183 

167 

350 

11 

78 

61 

177 

238 

14 

79 

21 

90 

111 

18 

80 

69 

112 

181 

13 

81 

260 

894 

1154 

64 

82 

117 

150 

327 

39 

83 

177 

747 

924 

41 

84 

360 

785 

1145 

25 

85 

32 

58 

88 

9 

86 

10 

50 

60 

9 

87 

75 

145 

220 

25 

88 

17 

16 

33 

4 

89 

177 

86 

263 

44 

90 

315 

334 

642 

61 

91 

65 

1 

66 

10 

92 

1(4 

24 

128 

16 

93 

84 

132 

216 

22 

94 

90 

70 

160 

14 

95 

89 

145 

234 

22 

96 

85 

147 

232 

10 

97 

130 

112 

242 

18 

98 

31 

35 

66 

5 

99 

83 

80 

183 

• 

17 

Total 

15774 

24C01 

39935 

2215 






channel^ Noai Khal runi by the southern side also not very far ofll, Tablet 2 ft 3 show the 
of the project area. The project area is also land utilization on various oomponents of 
connected by road and the railway station is the project and the probable cost estimates. 


TABLE 2: Land UtlllMtIen at Ganganafar 


SI. No. 

Usei 

Net area in 

Sq. m. 

Oroaiarea 

in Sq. m. in Acres 

Percentasa 

1. 

Cattle shed 

13894 

17:68 

4.29 

21.86 * 

2. 

Paddock 

8506 

10633 

2.63 

13.40 

3. 

Bull’s shed 

100 

200 

0.05 

0.25 

4. 

Wallowing Tanks 

4440 

5920 

1.46 

7.44 

5. 

Hay Stack Yard & Chatting shed 

920 

1050 

0.26 

1.32 

fi. 

Central Feed Store 

S50 

1000 

0.25 

1.27 

7. 

Veterinary Building with shed 

725 

1000 

0.25 

1.27 

S. 

Administrative Building 

3C0 

SOO 

0.22 

1.22 

9. 

Milk Reception Unit & Parking 

63 

625 

0.15 

0.7S 

10. 

Housing for 





«) 

Ah A VS Personnel 

210 

1375 

0.33 

1-72 

b) 

Cattle owner 

490 




c) 

Cattle Attendants 

375 

4600 

1.13 

5.66 

d) 

Care taker 

22 




11. 

Bio'gat plants 

7400 

8680 

2.14 

10.95 

12. 

Water Supply ft Drainagj 

4200 

42(0 

1.04 

S.30 

13. 

H. T. Line ft Electricals 

7;o 

720 

0.20 

1.02 

J4. 

Community pond 

2464 

3285 

0.81 

4.12 

15. 

Open space 

5It0 

5H0 

1.27 

6.47 

16. 

Roads ft Path ways 

12700 

12700 

3.14 

15.98 


Total 

63514 

79396 

19.6200 

100.00 


TABLE 3 : Project Cost of Cattle Resettlement at Gangaaagar 


SI. No. 

Item of Work 

Area/pliotb area 

Rate 

Cost 

Total amount 



in Sq- m. Length 


Rs. 

Rs. 



in metre 





1. Land Acquisition 

19.62 acres 

Rs. 50,00.00 per 
acre 


9,81.Ov 0.00 

2. Sutveyworfc 


L.S. 


60,000 00 

3. Land filling ft Dressing 

4. On site infrastructure: 

19.62 acies 

L.S. 


1.71,000.00 

( ) Road ft Pavement 

I2,*00iq m. 

Rs. 1I8.C0 pAsq. m. 

15.00,000.00 


(0) Drainage ft Water supply 
(c) Blo*gas plants 4 Nos. 


L.S. 

Eiieh @ 

Rs. 2,59,000 00 

19,47,500.00 

10.00,000.00 


(d) Electrical Installation etc. 
(inclndiog street lighting 
and structures) 


LS. 

20.00^:00.00 

at- 

(e) Laud Scaping 

' 19.62 acres 

i.s. 

40;OQOU)0 

64,87,000.00 

^64.87.500.00 


(Coatd.} 


SQ84 







TABLE 3 (coot.) 


5. CostofStrue$»re‘. 





(«) 

Boundary Wall 

14S0M 

Re. 172.42 per M 

2.50,000.00 





Length 



(b) 

Admiolatratlve. Block 

300 sq.m. 

Rs. 6004)0 per sq.m. 

1.80,000.00 


(c) 

Feed Store 

830 sq.m. 

Rs. 530.00 per sq.m. 

4,304)00.00 


W) 

Veterinary Block facilities 

820 sqm. 

Rs. 320.00 per sq.m. 

2,30,000.00 


(•> 

Bull shed 

loo sq.m. 

Rs. 180.00 per sqm. 

18,000.00 


(0 

Chafflug shed & Hay stadc yard 

920 sq.m. 

Rs. 126.00 per sq.m. 

1.16.COO.OO 

• 

(8) 

Cattle Shed ft Paddock 

22400 sq.m. 

187 57 „ .. 

40.00,000.00 


(h) 

Milk Reception Unit 

63 sq.m. 

60ja(H) fp la 

38,000.00 


(i) 

Housina for AH ft VS £)eptt. 

470 sq.m. 

681 00 „ „ 

3,204)00.00 


ti) 

Housing for cattle owner ft - 
Cattle attendants 

2800 sq.m. 

643*00 Ip t* p» 

18,00,000.00 


(k) 

Cate Taker residence 

22.00 sq.m. 

350.00 „ » M 

12,100.00 






74,14.100.00 

74,14,100.00 

6. 

Installatian of Equipment ft 
Machines etc. 


L.S. 


1,40,000.00 

7. 

Miscellaneous 


L.S. 


2.004)00.00 


Grand Total 



Rs. 

154,53,6004)0 


Utilisation of land vacated 
by the khatals 

As soon as the khatals would be removed 
from their existing locations; the lands will 
fall vacant. Therefore; utilisation of these 
lands require proper schemes and ideas. 
There is a dearth of open space in the city. 
So most of these lands my be utilised for 
parks, play-grounds and totlots to create 
some greeneries. Some of these sites may 
also be utilised for primary schools, public 
libraries; community halls, Health centres, 
etc.; as may be suitable for the purpose. 

It is therefore, an essential task to make 
the city free from so called khatals to create 
a healthy environment congenial for living. 
Proper phasing of programmes for removal 


and resettlement of khatals is required so 
that by 2000 A.D.; we can see our city free 
from such nuissance and at the same time 
people can get milk near at hand upto their 
requirements. The present programme that 
are in progress was evolved by the State 
Government at a Project cost of Rs. 7.36 
crores with the assistance of Dutch Govern¬ 
ment. It has been estimated that a land 
area of about 8.55 acres and an amount of 
about .53 crores would be required to remove 
every thousand cattle including calves. 

Another important aspect on which the 
success of’ these resettlement programmes 
depend is the legal aspect. Cattle Licensing 
Act has been introduced in this regard. 
Strictest enforcement sod vigilance is 
required. Q 


WET LANDS AROUND CALCUTTA 
K. T. BAKEBJSE 


Institute of Nature Stu4lt Calcutta 


AS 8 small atr plans cruises'from Behala 
'" ait strip and skirts Qricatta Metropolis 
one vrin come across the landscape doried 
vrilfi-htnutnert^le wctlandtec M/a, mudriM, 


marshes, streaks of trkkliog dirty water, 
green holes and bogs of every descriptian. 
A networic of smgnant or’ moribund canals 
crisraoss the hiiitecland of Crioitcnaii&lhe 
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total area is harbouring different types of 
flora and fauna. At the southern precinet 
of the city you will find Shib'Hooghly bil 
and as you cruise due south east one after 
another appears Kulpukur, Rula Bil, the bogs 
of chocked up Vidbyadhari, &lt Lake, 
Bhangar Bil, Dbapa Bil, Baita Bil, Kalinga 
Bil, Dhanchandsi Bil and ultimately Mathura 
Bil near Kanchraparav Without enlarging 
the list one can presume a similar number of 
bits and wetlands also exist on the other side 
of the river Bbagirathi. 

*What utility have these wetlands” ? A 
citizen may ask and in all probability will 
raise his brow and shrug in exasperation to 
hear the answer. Almost all the down 
streams serve Calcutta as sewage canals and 
every day hundreds of thousand litres of 
sewage water runs off from the great metro¬ 
polis. These bogs decompose the injurious 
contaminants and supply that vital elixir for 
growth of kitchen vegetables to the Cal- 
cuttans. A second boon is the pisciculture 
which practically survives on the manures 
thus received from the filthy water that 
washes down Calcutta round the clock. The 
relentless service started 300 yean ago when 
Calcutta was just born. Besides the above- 
mentioned wetlands and mud flats there are 
innumerable municipal ponds, railway 
cuttings and unused wasteland that contain 
tain water at a certain period of the year. 
The municipal ponds serve the need for house 
hold and cattle shed water while most of the 
railway cuttings and wastelands that grow 
sundry woods also serve their ecological 
necessities. At the present moment some of 
the mud flats are utilised for capital crops 
but mostly are untouched and only harbour 
a myraid of microbes and insects while 
shallow waterlands grow water hyacinth in 
abundance. The wetlands in the vicinity of 
saline and brackish water regions are bereft 
of Blue Green Algae which in all probability 
can be introduced. One great purpose thoe 
bags and wetlands are serving by growing the 
grecnst diat produce oxygen and without any 
hesitation we msg say while we have never 


tried to conserve ^e fauna around ^icuttk 
and neglected these marshes, the wetlSnds 
in turn are gratefully hosting the local 
fauna. 

As these are now full of filth and conta¬ 
mination that has no apparent intrinsic 
value these vast sheets of shallow waters can 
be converted into economically viable proh 
positions should we care to give them a little 
face lift. We are sure a little rusing will do 
a lot of boonful contributions to our agricul¬ 
ture, pisciculture draught and flood control, 
tourist attraction and in all probability 
will give Calcutta a new lease of life in 
2000 A.D. 

Rain Cycle—Flood Control/IrrigatioD 
and water table 

All parts of hydrosphere are linked toge¬ 
ther in a single cycle. It has been estimated 
that about 875 km” of water evaporate 
daily and only 100 km” of it returns to the 
mother earth by down pour and tuns to the 
ocean as run off waters. The distribution of 
rain is not even in all the years and in a 
certain year we get excessive downpour in 
the upstreams that create havoc in the 
estuaries. It is typical of our country to 
think about flood control while we just do 
not think of storing water when we get the 
waves of excess water. There lies the neces¬ 
sity of determining the rain cycle and our 
planners must prepare reservoirs or storage 
tanks to hold the flood water. For centuries 
our wetlands around Calcutta have been 
passing the water to the Bay Bengal Due 
to cumulative silt deposition and neglect 
their carrying capacity has been steadily 
decreasing. These shallows in some part <x 
the other remains dry during the year and 
it should not be a difficult job to even 
manually desilt them and make accommoda¬ 
tion for holding more water. Confining 
water in Allows means larger surface arM 
which remits more evaparatjon under sun¬ 
shine. This also results in drying up of 
subsoil water. The process of lifting mbsoil 
water for nmnicipBl use bee also deepened 





the problem Iqr tcdudog tbe depth of water 
table. We have been drawing water by 
deep tube*we!lt almost indiscriminately 
which again results in subsiding water level. 
One should not exclaim to hear that in 1960s 
we had the water bearing stratum just 20 to 
22 feet under our city. Now in 1984 the 
level has gone down to 36 to 38 feet. The 
condition was worse in 1982. In that year 
of draught the water level went further 
down to 40 to 42 feet I&d we had the 
idea to deepen our wetlands the excess water 
that we had in 1970 and 1978 (please 
remember the years of flood ; 1956 } 1964 i 
1970 i 1978) the entice picture could be 
drawn in a difiFerent colour. 

The gloom that has haunted the land¬ 
scape are mainly the pollution of the water 
slurry sediments and silt deposition. The 
problem requires special approach and treat¬ 
ment However, it will not be out of place 
to discuss at least some aspects of the purifi¬ 
cation technology that may help develop 
the wetlands and water passages. With a 
view to develop these wetlands and marshes 
we must primarily clear them of filths and 
sediments that gradually chocke the canal 
beds and the bils. The process involves 
transformation of injurious contaminatbns 
from the fluid and subsequent separation 
and desildng of tbe beds. Hence to start 
with we must ascertain what ace the contami¬ 
nants that ace present in such waters. To 
what extent’ we may endure the water that 
contains such contaminants and what method 
may be undertaken to transform or dispose 
off such contaminants and finally how these 
bogs could help conservation of ecobgical 
phenomena and obviou^ improve the condi¬ 
tion of pubtic health. 

lie eontamiuiits 

The contaminants that are carried by the 
water passages under consideration mainly 
consist of organic water of municipal use 
industrial effluents and minerals. While the 
minerals other than industrial effluents can 
only be separated by deniting the industrial 


f mineral effluents must be controlled at the 
source. That is to say the Act of 1974 and 
1981 should be enforced vigoucoinly. Tbe 
organic contaminants of municipal waste can 
best be managed by bacteriological methodl. 
It will be pertinent to this discussion to 
produce a tabb (Table 1) of allowable 
contaminations in water for ready reference 
of our participants in the seminar. Tbe ori^ 
nal list contains a wide range but an extract 
will suffice for our area of discussion. 

TABLE 1: Maxinnim Permissible Conecn- 
tratlon of some harmfiil sabstance 
in waterbodies in general nse 

Pollutions Maximum Permissible 

Concentrations (mg/ltr.) 


Aniline 

0.1 

Benzol 

0.5 

Bromine 

0.2 

Arsenic 

0.05 

Nidcel 

0.1 

Polypinine chloride 

0.2 

Mercury 

0.005 

Lead 

0.1 

Formal dehyde 

0.05 

Cynides 

0.1 

Ammonia Content of Nitrogen 2.0 

Norsulfazole 

1.0 

Benzine 

0.1 

Hexachloride 

0.02 

Malathion Insecticide 

ao5 

Kerosene 

0.1 

Copper 

1.0 

oa 

0.1 

Carbon Desulphide 

LO 

Tarpentine 

0.2 

Metaphosphate 

0.02 

Phenol 

0.001 

Chlorophos 

0.05 

Detem^nts 

0.5 


Without entering into the demils ci the 
pollution caused by tanneries dyes and 
chemical, battery manufacturing and paper 
and other industrial affluents we should stress 
that the method of ion exchange should be 
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resorted to check the pollution of metallic 
contaminations at the source. Rayon indus* 
tries should take the help of experts of 
becteriokgy and polymer scientists to dis¬ 
integrate their contaminants that flow from 
their plants. 

It is understood, as a part of * Wet Survey* 
the West Bengal Prevention and Control of 
Water Pollution Board in connection with 
effluent sample survey of Ganga River Basin 
Collected samples of water from Tolly’s 
Nullah, Ichfaapur Canal, Circular Canal and 
Bagjola Khal. They must have submitted 
their analysis of such samples in respect of 
physio-chemical and bacteriological para* 
meters. I hope serious efforts will be made 
to check the pollution in water passages that 
have now become sewer canals to reach the 
bodsdown the south of the metropolis. 
Hundred of tons of silts are deposited for 
years together and the river beds have become 
mud-flats. Every day millions of gallons of 
pollutted water run through habitations and 
the atmosphere is vitiated. Chronic ame* 
biasis is present in almost everybody whos¬ 
ever has consumed water of Calcutta. One, 
however, should not think that whenever 
there are contaminants it is fatal and coloured 
water also is not necessarily harmful for every 
purpose. 

A great portion of organic, inorganic^ 
acidic and alkaline contaminants are being 
converted by natural process. In the natural 
process organic bodies decompose and give 
birth to a new food and abode for micro¬ 
organisms. Nitrogen is also produced. 
Similarly oxidation is also taking place in the 
natural coune of these water. But these are 
mainly organic bodies. It is however an 
advantage that the contaminants in the wet¬ 
lands are mostly organic Hence if ion 
exchange methods are resorted to at the 
source our task will be mainly to convert 
organic substances and subsequently silt 
clearing to give a new life to these wetlands. 

Unfortunately the natural process is 
very slow and the accumulation of waste is 
so huge that the carrying capacity h fast 


dwindling. There lies the requitement of 
artificial methods of purification. In our 
wetlands where the water is mostly used for 
agriculture and pisciculture among others 
the biological purification method appears to 
be most suitable and economically viable. 
There are two accepted biological methods, 
aerobic and anaerobic ones. Where there is 
a constant flow of waste water likb our 
Bagjola Khal or Central Canal, aerobic 
method is best applicable and we can use 
active silt for purification of water. Active 
silts consist of fine brown flakes containing an 
enormous amount of various bacteria from 
10® to 10*® cells per gram of dry silt. 
Bacteria of the Pseudomonas genus oxidises 
phenols, aliphatic acids and spirit. The 
microbacterium genus oxidises different hydro¬ 
carbons ; the bacterium genus ; (upto 30 
species) oxidises oil, paraffins, aldehydes and 
others. The biocenosis of active silts also 
include the simplest of organisms (Radiolaria, 
Flangellates, Infusoria) Ratifera, fungi. 
Algae, worms, tick, fly, larvae all of them 
contribute to the process of purification 
either directly or indirectly. Active 
silts mixed with running water keeps the 
former in suspension for the nutriment and 
oxygen is supplied so that a favourable 
condition is achieved for the microbe cells, 
care should, however, be taken with regard 
to oxygen supply and flake size ratio. It has 
been found that biological consumption of 
waste that has gone through the acrotanks is 
reduced from 300-400 mg/ltr.* to 10-15 mg/ 
Itr. i.e, the oxidation of organic substances 
is almost total. The method will not be very 
difficult to apply in case of the waste water 
of our city that flows through the Bagjola 
Khal or Central Canal These canals axe 
already embanked with bride work along 
considerable stretches and a Uttle finishing 
touch will convert them to acrotanks. The 
d^omposition of silt wastes can be done by 
anaerobic methods and finally desilting can 
be resorted to even manually. For most of 
the wetlands remain dry in some part of the 
year or oth^s. We have a vast human 
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rnouree of rural labourer who can be utilised 
for cleanbg up. the silts of such waterpassages. 
The mannures thus obtained will produce 
multiferous advantages including reclamation 
of* the so called wastelands. That will create 
a jeal green belt and host the local flora 
and fauna. 

Flora and Fauna 

In spite of the looming large gloom over 
the wetlands it is gladdening to note that 
these are hosting the representative fauna 
and flora of Lower Ben^ The area is 
having a combination of Tropical and Mon¬ 
soon Rain forest and remains green throughout 
the year. One should not think of filling in 
the lowlands. On the other hand we should 
think of restoring the grasslands which were 
in existence in the near part and then the 
landscape will be complete to represent the 
true character. The in^rvening stretches 
between two lowlands can be joined together 
by afforestation and a continual evergreen 
belt can be created for sheltering the local 
fauna and they will be saved from extinction. 

In this connection 1 take liberty to men¬ 
tion that there are several species of animal 
world that used to live in such areas and have 
been pushed further down to the Sunderbans 
and in the face of harder competition for 
survival they are almost extinct One may 
be reminded that Hog Deer which was 
locally caliifil as Chhagla Harin is now extinct 
from here. There is no trace of a Kukure 
Harin i.e. Barking Deer, neither is a leopard 
available. The fishing cats ate hard to find. 
Water monitors are scarce. Innumerable 
rough and course fishes are lost forever. 
These animals do not need dense forest but a 


little care will do enough of good to tehabi- 
tatethem. These animals were used to live 
in the vicinity of human population these 
area/i and one may be sure of enriching these 
wetlands with their rehabilitation for the 
anjoyment of the future generation. 

Urban planning must have a positive 
approach towards rational and optimum of 
|Pur waste and wetlands. We must strike a 
balance between ethics of growth and efhics 
of conservation. There are two extreme 
views. One does not care for conservation 
of the ecosystems while the other group 
always gives a strident call of the Doomsday. 

The judicious utilisation of our renewable 
natural resources should be of paramount 
interest. We must have a pragmatic approach 
to our problems and the fruit of our efforts 
must be made available to our citizens. For 
instance if pollution by wastewater and the 
subsequent arrest is properly made known to 
our citizens they will actively participate in 
our programmes. Ojr farmers were suffi¬ 
ciently modern in adopting new fertilisers 
which have eventually yielded appreciid>k 
results. Similarly they are expected to help 
keeping the wetlands in foir health and will 
also keep a vigil against further deterioration. 
So long we will not be able to involve them 
they will remain indolent and despise any 
dream of a rosy ‘Calcutta 2000 A. D.* 

Appreciating all these needs for today 
and to-morrow the Prime Minister of India 
Mrs. Indira Gandhi during her inaugural 
visit to Calcutta Past, Present and Future 
exhibition paused for a longer duration 
infront of the environment and green belt 
panel and said-—‘Take care of the wtwre 
arooBd the metropolis.” □ 



TRAFFIC NOISE LEVEL IN CALCUTTA 

B. ROY, S. SANTRA*, S. CHANDA and B. MlTRA 
Bose InsUtut0f,Calcutta 


j^OISB pollatioa has been considered to 
* ^ be one of the major environmental pro¬ 
blems in recent years when more and more 
people have become exposed to the dangers 
of excessive noise in everyday life. Exposure 
to such noise causes irritation^ discomfort, 
headache, nervous and cardiovascular 
disturbances and in extreme cases may lead 
to the permanent loss of bearing. 

Calcutta is one of the most densely popu¬ 
lated cities of the Indian subcontinent and it 
suffers inevitably from various environmental 
problems. Noise pollution is one of the 
major contributories to these problems. The 
overall intensity of environmental noise is 
increasing keeping pace with the growing 
industrialisation and urbanisation* Traffic 


survey the noise level In metropolitan 
Calcutta. 

The present work describes results of a 
recent study undertaken to evaluate the 
extent of noise pollution in this city an^ to 
assess its effect on the population exposed to 
this hazard. It is urgently felt that methods 
of minimizing and/or eliminating noise pollu¬ 
tion will have to be developed. 

Methodology of Investigation 
A comprehensive traffic noise level survey 
of the city was carried out by using a portable 
accurately calibrated sound level meter, Gen 
Rad type 1S6S-B at different traffic junctions. 
During recording of noise level dbta at each 
traffic point the meter was held at a distance 
of about 3 metres from the vehicular flow 


TABLI1: Traffle nolae ■•valf ot dlff«r«ns traffic Junctlens of Calcutta 


Noise level in dB(A) 


Traffic Point 

SI. 

No. 

9-CO - 

11-00 A.M. 

12-00 

— 2-CO 

P.M. 

4-00 

— 64)0 

P.M. 

Maxi¬ 

mum 

Mini. 

mum 

Ave* 

rage 

Maxi¬ 

mum 

Mini. 

mum 

Ave- 

rage 

Maxi¬ 

mum 

Mini¬ 

mum 

Ave¬ 

rage 

1 ISealdab crossing 

88 

75 

80 

85 

75 

82 

95 

80 

fif 

2 Manicktala crossing 

83 

80 

83 

87 

80 

85 

95 

60 


3 Ultadanga-VIP crossing 

80 

75 

78 

87 

72 

75 

»5 

75 


4 ShvambazatS point crossing 

83 

80 

83 

85 

75 

80 

90 

80 

tL3 

S College b't. crossing 

87 

80 

82 

85 

73 

80 

88 

75 

fi2 

e B.B.D. Bag 

90 

80 

85 

83 

80 

82 

93 

g2 


f Bowbazar aossing 

88 

80 

81 

83 

80 

82 

90 

85 


g Esplanade 

83 

80 

82 

83 

75 

82 

87 

80 


9 Park St. Chowrioghee 

83 

78 

83 

90 

73 

82 

95 

85 


10 Rablndra Sedan 

92 

82 

82 

83 

80 

80 

95 

85 


11 HazraRd. crossing 

87 

78 

80 

84 

75 

80 

85 

80 

83 

12 Rasbbehati crossing 

88 

75 

85 

85 

75 

80 

90 

go 

86 

13 Gariabat crossing 

90 

80 

83 

80 

75 

78 

95 

85 

88 

14 Baltygange P. S. 

88 

78 

80 

80 

75 

78 

90 

80 

83 

15 Park Circus 

84 

75 

81 

80 

75 

78 

92 

82 

85 

16 Maulali crossing 

90 

82 

83 

88 

82 

86 

98 

80 

90 

17 HowrabBuiTennlnua 

18 II. O. Road-Rabindra Sarani 

90 

80 

82 

87 

78 

80 

84 

75 

83 

crossing 

90 

85 

85 , 

88 

75 

77 

85 

73 

83 

19 Posts Market Area 

90 

83 

85 

86 

73 

76 

83 

73 

82 

20 Ganesh Talkies 

93 

85 

88 

88 

75 

82 

98 

80 

90 

21 Sovabazar crossing 

82 

72 

75 

85 

73 

80 

83 

72 

76 

22 Grey St..C. R. Ave. erossing 

83 

75 

80 

w 

76 

77 

85 

75 

80 

23 Thakurpukor 

70 

65 

66 

— 

— 


80 

65, 

70 

24 Anitala 

75 

65 


— 


— 

85 

75* 

78 

25 Diamond Harbour 

75 

55 

55 

— 

— 

— 

— 



26 'Falta 

52 

45 

45 


— 

— 

52 

49 

SO 


noise Is one of the major pollutants of and at one metro above the ground level, 
environment, particularly in built-up areas. The traffic points were selected considering 
So far no organised effort has been made to * pnsidencir College, Calcotia 
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the ittaxiniuiii eoaeentratioo ot vehicular dow 
at different sites of the city road network. 

Noise levels were recorded at three difihr* 
ent time intervals during a day (9-11 A. M.; 
12-2 P. M. and 4-6 P. M.) considering the 
maximum and comparatively less busy hours 
of the day. Three separate data were taken 
at an Interval of IS minutes at each point 
daring the schedule periods and the 
maximum, minimun^ and average level in 
deciBels were considered for comparison. 

Noise levels of some rural areas adjoining 
the city were also recorded for a comparative 
study. 


kesults and Dfscumion 
The detailed survey report of the traffic 
noise level in dB(A) of metropolitan Calcutta 
is presented in Table 1. The major, data 
show that the average traffic noise level of 
Calcutta is above 7S dB(A} which is beyond 
the acceptable limit. The maximum average 
sound level of 90 dB(A) was recorded during 
the evening period 4-6 P.M. at Moulali cross¬ 
ings and Oanesh Talkies crossings due to the 
maximum concentration and interruption of 
vehicular flow. The average noise level at 
Sealdahi Manicktala Crossing, Shyambazar 
S-point crossing. Esplanade, Park Street- 


1. Sealdah 

2. Maniktola Craning 

3. Uitadanga«V. L P. Cronlng 

4. Shyambazar 5-Poiot Clothing 

5. College St. Crosaing 
f. B. B. D. Bag 

7. B jwbazar Crosaing 

8. Esplanade (In Front ofCott. 

Indue.) 

9. Park St.-Cbowringhee 

10. Rabindra Sudan 

11. Hazra Road Croaslog 
11. Raahbehari Crossing 

13. Gariabat Crotalng 

14. Ballygunj P. Station 

15. Park Circus 

16. Moulali Crossing 

17. Howrah Bus Terminus 

18. M. G. Road-Rabindra ^ni 

GrossiiM 

19. Posts Market Area 

20. Oanesh Talkie 

21. Sobhabazar Crossiag 

22. Grey St.-Central Aven. 

Crossing 







(^bowrioghee crossing, Rashbebaii crossing, 
Gariahat crossing, Howrah bus terminus, 
Posta Market and M. G. Road>Rabindra 
Sarani crossing exceeded 80 dB(A) round the 
entire period of investigation. 

The variation of the noise level of five 
major traffic points of the city round the 
period of investigation is presented in Fig.). 
It shows that the traffic noise reaches its 
maximum level during 16<00 to 18-00 hrs. 
in all the five major traffic junctions. It is 
interesting to note from this figure that 
contrary to our expectations the nois^c level 
during the evening period at the Gariahat 
crossing is higher than that of Sealdab, 
Howrah or B B. D. Bag area. This is 
perhaps due to the extreme congestion of the 
vehicular flow at the Gariahat crossing which 
is the main point to connect the south 
suburban areas, e.g. Jadavpur, Garia, etc., 
with the north. 

A map showing the locations where traffic 
noise levels of the city have been recorded is 
presented (Fig. 2). The noise levels recorded 
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HO » vAmAWN OF roAFFic WISE Lcm at certain 

NAJOR TRAFFIC JUNCTIONS OF CALEUTtA 


at four rural locations adjoining the city 
reveal that the average noise level there is 
far below the city traffic points. From these 
results it appears that the noise levels at 
difierent traffic points of the city exceed the 
standard permissible limits of noise exposures 
shown in Table 2, as prescribed by the 
Occupational Safety and Health Act (OSHA) 
regulations (1971). 

The principal reasons for the high noise 
levels at different traffic junctions of the city 


TABLE i: Permhaibla Noise Exposures* 


Duration per 
day. hours 

Sound level, dB (A) 

•low response 

8 

90 

6 

92 

4 

93 

3 

97 

2 

100 

li 

102 

1 

ihs 


no 

4 or less 

us 


* OSHA (Occupational Safety and Heaitb Act) legu* 
latioos (Federal Register, May 29,1971). 1910.93 
Occupational noise exposure 


appear to be : (a) congestion of the narrow 
streets, (b) continuous use of automobile 
horns by violating traffic rules and (c) inter¬ 
ruption of vehicular flow by the pedestrians 
causing honking. During *the present investi¬ 
gations it was common experience that at 
some traffic junctions like Moulali crossing 
and College Street crossing, the noise levels 
often increase to as high as 95-100 dB(A) 
due to indiscriminate use of traffic horns. 

In Calcutta we have already reached the 
danger limit of noise level exposure. Unless 
adequate measures are immediately taken 
towards prevention of this aspect of environ¬ 
mental pollution, the situation will further 
worsen tor healthy growth of the citizens of 
Calcutta, which has already crossed the 
danger level. Similar investigations have also 
been carried out in other cities like Bombay 
(by Socleen group'), Baroda (Delhi IIT 
group*~*) etc. These results also show the 
graveness of the situation. 

As a remedial measure, the following may 
be suggested: (1) strict enforcement of 
traffic roles, (2) statutory ban of the use of 
electric horns, (3) widening of the road sur¬ 
faces, and (4) strict control of pedestrians to 
keep clear the road surface for vehicular 
traffic only* Some states and some cities 
and towns in the USA and many other 
countries have ordinances or laws that ser 
permissible limits on noist from motor 
vehicles. Such ordinances have to be intro¬ 
duced ip this country als<y. □ 

RafSrcnccs 

1 O. R. Dixit, T.N. Mabadevan and R.K. Kapur. 

Scavenger, 12, (2). 20* 1982. 

2 H. B. Matbnr. Temper, 20,198). 

3 K. C. Bathoie, M. Tech. Tlinis, (1982). HT, Delhi. ^ 
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LETTERS TO THE 
EDITOR 


Liiidsaf image analysis of forest depletion in 
eastern India 

Degradation and deterioration of vegeta¬ 
tion cover in the country is due to: (i) Popula¬ 
tion pressure of both human and livestock 
on vegetation cover, (il) Rehabilitation 
and development works depleting forest 
cover, (iii) Encroachments on vegetation 
covered areas, and (iv) Faulty methods of 
land use. 

Eastern India has its own problems which 
are affecting the ecological status of vegeta* 
tion cover of the area. Faulty methods of 
land use especially in hilly and tribal inhabi¬ 
ted areas have affected tha productivity of 
the land. Large chunks of areas especially 
in different states of eastern India have been 
affected by shifting cultivation. This practice 
has resulted in. successive degradation of 
vegetation cover. In hiily slopes which are 
100% under cultivation result in accelerated 
erosion of top soil. 

An attempt has been made in this paper 
to quantify the extent of shifting cultivation 
and change in area under vegetation cover 
at an interval of Ave years. The visual in¬ 
terpretation of Landsat imageries of band 
5 and 7 black and white and false colour com¬ 
posites on band 4, 5 and 7 of the areas for the 
year 1975’76 and imageries on band S (Black 
and White) of year 1980-82 was done using 
X 10 lens on a light table. 

The following interpretation key was 
developed and adopted for getting informa¬ 
tion from Landsat imageries. 

(a) Closed Vogelation Covtr 

Well-stocked vegetation cover with a 
crown closer to above 40^. 

(t>) Open Vegetation Cover' 

Vegetation coyer which has been badly 
affected by biotic fnter^erance or natural 
calamities. The crown cover of such stand 


has been depleted to 10% to 40%. In degrad¬ 
ed areas wherevrr local factors were favour- 
ble, plantations have been raised on such 
areas. The rcAectence of such patchec are 
similar to adjoining natural vegetation 
cover. These areas not only included tree 
forest but also included thickets and 
orchards. 

(c) Closed vigelation e^ver affected by shift¬ 
ing oultivatiat'lbiottc faclcrs 

These included areas affected by shifting 
cultivation where the fallow period was long 
and adjoining forest gave the look of closed 
vegetation cover. This would also, include 
areas which have been newly taken up for 
shifting cultivation. Part of the areas under 
this category might be having a good vegeta¬ 
tion cover. 

(d) Very open and scattered vegetathn 
Ci.ver affected by biotic factor 

Shifting cultivation and other biotic fact¬ 
ors with short fallow period resulting in 
deterioration of vegetation cover. Such 
cover has been reduced to a stage where 
scattered trees band thickets succeeded tjiem. 

(e) Non-vegetaticn 

This included habitation, agricultural 
land, cultivable and uncultivable wasteland 
with scattered trees and shrubs. 

(/) CloudsiGop 

Art as which are covered by clouds in 
the imagery, details of land use type could 
not be separated. ^ 

The areas under different land use types 
are given in Table 1 and 2. . 

From the tables we can infer as follows: 

(f) Oiissa : Large chunks of areas of 
the order of about 2 8% of forested area were 
affected by shifting cultivation which hat 
increased between 1975-76 and 1980-82. In 
the similar way the area under closed forests' 
has decreased to about 10%. While Simlipal 
still retains good forests; there i8< wide¬ 
spread recession in Sambalpur, Parlakimidi, 
Delgarh, Banra hills and Bonailaili. Most 
of the forests in Koraput district have been 
iffected by shifting cultivation. 

fir 
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TABLt 1: ArM und«r diffarMt landuM typM (OM h>) mlAf laadMt ImAgM «f Ift%t2 


State 

Closed cover of 
vegetation 

Closed cowr of 
vegetation 
depleted by 
biotic faetors 

Openvegeta. 
don cover 

Cloud/ 

Cap 

Non- 

Vegetstioo 

Total 

Orissa 

1300 

21S4 

1885 

.iii. 



Aruntohal Pradesh 2901 

2833 

1500 

299 



Assam 

1180 

875 

876 

25 



Manipur 

145 

1300 

500 

182 



Meghalaya 

240 

585 

439 

155 



Mezoram 

240 

1300 

211 

— 

158 

2109 

Nag4lsnd 

280 

390 

700 

82 

200 

1652 

Tripura 

140 

384 

150 

— 


1048 

Total 

6476 

10221 

6261 

743 

17431 

41082 


TABLE 2 : ArM undur different lendute type (000 he) using lendset Imeges of i!7S-70 


Orissa 

1416 

2038 

2085 


10040 

13579 

Arunachal Pradesh 

3500 

2533 

1614 

— 

' 711 

8358 

Assam 

1200 

991 

765 


4896 

7aS2 

Manipur 

130 

1406 

448 

— 

232 


Meghalaya 

250 

708 

661 

— 

629 

2248 

Mezoram 

250 

15tl 

260 

— 

78 

2109 

Nagaland 

300 


881 

— 

78 

1652 

Tripura 

10 

574 

211 

— 

113 

I04S 

Total 

7216 

10164 

6925 

— 

16777 

41082 


• [2) Arunachal PraJesh : This state yet 

retains large tarcts of forests and there has 
been less evidence of shifting cultivation. 
The area under closed vegetation cover has 
reduced drastically. This may be due to 
large scale industrial felling in the area. 

(J) A wm : Karbl*Anglong and North 
Cach^ hill districts show extensive shifting 
cultivation. Some portions of Mikir hill 
and Dansiri reserves have dense forests. 
Forests adjoining Bhutan and Arunachal 
Pradesh are under dense vegetation cover, 
Nambar reserve which was considered the 
home of wildlife has been depleted to a large 
extent. 

(4) Manipur and Mizoram : These 
states have extensive areas under shifting 
cultivation. Quantitative figures of shifting 
cultivation of these two states have been 
given in Tables 1 and 2. 

(5) Nagaland : The broad pictures of 
the forests show that the closed forests are 

^42 


in north western and western parts of the 
state. On ground inspection it has been 
seen that vast areas of these forests are 
secondary bomboo forests. Barring the In- 
tanki reserve, other forests are not in a good 
shape. 

(d) Tripura : The interpretation shows 
that entire eastern half is aifected by shifting 
cultivation, western half has comparatively 
good vegetation cover. The vegetation cover 
of the area is either in patches or is running 
north'south in strips. The central catch¬ 
ment, Ghandaipara, ManU| Chaitenga reserv¬ 
ed forests are in consolidated big chunks 
but are affected by shifting cultivation. 

(7) Moghaiaya : About 60% of the 
forests is affected by shifting cultivation. 

The figures in the tables show that total 
area uhder closed forests in all the states has 
decreased from about 7216 sq. km. in 1975-76 
to 6426 sq. km. approximately. Similarly 
area under open vegetation cover has also 
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redaeed ilgnificantly in 1980-82. In order 
to save the area from total degradation some 
preventive measures in the form of settled 
cultivation or some other better method of 
land use is necessary. 

A. 0. CUAUOHURI 
Reged Park Govt. Housing Estate, 

Block X, Flat<4,Calciitta-700040. 

Reeeirtd : 7 September, 198J. 

Effect of micronntrients on yield and sugar 
metabolism of some of the vegetables 
under Kumann hill conditions 

The use of micronutrients in agriculture 
as a tool for promoting higher crop yield 
and better quality has attracted the attention 
of scientists for the last few decades. Appli¬ 
cation of mkronutrients has given encoura¬ 
ging results in fruit, vegetable and cereal 
crops by improving the yield and quality. 
There are some evidences that they influence 
the biochemical composition of plants by 
affecting the metabolism*’’. 

In hilly conditionSj the availability of 
micronutrients is quite poor and that limits 
the growth, yield and quality of vegetables*. 
Under such conditions, investigations on the 
use of micronutrients for better production 
and quality vegetables, deserve attention. 
Keeping this aim in view, the present investi¬ 
gation on the response of boron, copper, iron, 
manganese^ molybdenum and zinc on the 
sugar metabolism and yield of tomato {Lyao- 
persioon esculentum Mill) and capsicum 
{Capsicum annuum L.) was undertaken at 
the Defence Agricultural Unit, Almora. 

Tomato and capsicum were grown in 
micronutrient deficient soil*. Randomised- 
block design employing three replications 
and seven treatments inciuding control was 
used for both the crops under normal cultural 
practices*. Two sprays of neutralised salt 
solutions of above micronutrients were given 
in the standing crops. First spray was made 
after 30 days of transplanting and second 
spray was repeated after IS days of first spray. 
After 70 days (for tomato) and 75 (for 


capsicum) of transplanting, the frmh fruits 
were harvested and analysed for sugar cons¬ 
tituents Estimation of total sugars was made 
by phenol sulphuric acid method and reducing 
sugars by Lane-Bynon titrimetric method*. 

Micronutrients were found effective in 
increased yield and sugar contents on both 
the crops. All the micronutrients increased 
total sugar contents significantly over the 
control except Mo which reduced it signifi¬ 
cantly. Zq for chillies and B for tomato 
were found most effective where a respective 
increase of 31.26% and 30.39% was obser¬ 
ved. M.t was found least effective with an 
increase of 6.99 and 8.13% over control for 
both the crops. Reducing sugars were inc¬ 
reased by all the micronutrients including 
Mo. But Mo was found least effective for 
both the crops. Fe ior tomato and Zn for 
capsicum were found most effective, increas¬ 
ing reducing sugars by 60.84% and 61.62% 
respectively over the control. 

Non-reducing sugars decreased under all 
the micronutrients. But effect of Zn was 
found cootraryi which increased it by 32.12% 
in tomato and reduced non-significantly in 
capsicum by 1.64%. Molybdenum reduced 
non-reducing sugars by 45.98 and 51.64% 
and was found most efl'ective. It was 
observed that fresh fruit yield was also 
inhanced by all the micronutrients over 
control. Capsicum was found more respon¬ 
sive than tomato. In tomato, the effect of Fe 
and Mo was fouiid non-significant. Highest 
increase in fresh fruit yield was observed 
under zinc. Lowest yield was recorded 
under Mo in tomato and Cu in capsicum. 

These findings were found more or leas 
similar to the findings of earlier workers for 
different crops*’®. The cause ot higher 
yield under various micronutrients may be 
attributed to higher rate of photosynthesis 
and sugar formation due to enhanced chlo¬ 
rophyll contents and enzyme activity which 
ultimately lead to higher production of dry 
matter and consequently more yield. The 
increase of sugars as well as yield by Zn may 
be due. to its involvement in all the' six 
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classes of enzymatic activity of plant rneta* 
holism*. Boron may be responsible for 
sugar-borate complex formation and hydro¬ 
lysis of starch”. Increased quantities under 
Cu, Fe and Mo may be attributed to higher 
rate of chlorophyll synthesis, cytochrome 
photo-oxidase activity and enhanced rate of 
photolysis of water, which all contribute to 
more photosyntbetic activity and higheft* 
production of sugars. The low-sugar con¬ 
tents under Mo may be attributed to the 
utilisation of sugars for the production of 
proteins due to increased activity of *nitrate 
reductase’ and ‘ferrodoxin’”’*”. The cause 
of general reduction of non-reducing sugars 
might be due to direct utilisation of reducing 
sugar for the synthesis of other metabolites. 

Our sincere thanks are due to S^ri M. C. 
Joshi, Director, ARU, Almora for constant 
inspirations and to Defence Research and 
Development Organisation for providing 
the facilities and funds for the study. 
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* Agricuttuial Rescaich Unit, 

Ueience hesearcb A Development Organbation, 
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Constituent College. 
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SKEPTICISM IN SCIENCE 

V. V. RAMAN* 


CTROM a philosophical point of vicW) a 
skeptic is one who doubts everything 
except the contention that it is impossible to 
achieve correct knowledge. Socrates' famous 
declaration, *A11 jthat I know is that I know 
nothing," is one of the earliest expressions 
of the skeptical point of view. All through 
history and in all cultures skeptical thinkers 
have questioned the beliefs and contentions 
of their contemporaries and of so-called 
authorities. Pyrrho and Aenesidemus in 
ancient Greece, Cicero and Empiricus in 
Rome, Carvaka in ancient India^ Wang 
Chhung in China, al-Ohanli of the Arab 
world and Cornelius Agrippa of Renaissance 
Europe were all skeptics of one kind or 
another. Some of them, like Carvaka and 
Wang Chhung, attacked the religious beliefs 
of their period, while others, like al*OhazaIi 
and Agrippa, ridiculed the cock-sureness of 
the scientists of their times. Skeptics of the 
modern period have generally been very 
suspicious of «I1 that goes by the name of 
incontrovertible knowledge ; and this inclu'* 
des a great deal of science. 

From this point of view, then, the scien¬ 
tist is certainly not a skeptic. For» the 
scientist’s akepHeism consists, not in the 
denial of human po^ntiMitiet in the acquisi¬ 
tion of knowledlge,: bat in that he oontroUed 
by tn ever-present doubt in the march 
iowards kttowledte. The scfentist believes 
that4t la possibja to explala and amdentaed 
the ualvene by the exerolse of hiuian feetd- 


ties; the philosophical skeptic holds that 
snuch hopes are*vain. What is common to 
them both is that they hesitate to accept as 
true whatever may appear to be so at first 
sight. 

The term skepticism derives from a 
Greek word which meant: to consider, to 
examine. In this etymological sense, the 
scientist is the true skeptic since what he 
does is to carefully examine every datum of 
experience and every statement about the 
physical world. This habit of thorough 
examination is ingrained in the scientific 
value system. Just as In the older schools 
of dogmatic philosophy there was considera¬ 
ble resistance to attempts at challenging well 
established notions and long accepted 
'truths’, in the scientific enterprise also there 
is resistance to attempts at introducing 
totally new ideas. 

We may be tempted to conclude that the 
net effect of the two attitudes would be the 
same. But this is not so, because of an 
important difference. Challenge to a well 
sanctioned holy truth is blasphemy in the 
world of dogmatism. In the intellectual 
world of science, such challenges are not 
oniy wholeheartedly tolerated, but even 
encouraged. What else is scientific research 
but efforts to alter old views and usher in 
newer insights ? However, the contributions 
and conclusions of the would-be idol-breaker 
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are subjected to pitiless dissection by the 
whole body of experts in the field before 
they are even given a provisional hearing. 
This inevitable fate of his findings encoura¬ 
ges, indeed compels^ the ardent scientific 
searcher to think twice, indeed twenty timesj 
before he presents his findings to the scien¬ 
tific community at large. 

Tlie cold-blooded skepticism of the scien¬ 
tific community vis«a-vis the findings of any 
single one of its members has two major 
consequences : one positive, and the other, 
not quite so. First, because of the checking 
and re-checking that go into play before 
conclusions are reached, because of the 
detailed scrutiny to which a new idea is 
subjected, because} in short, of the extreme 
caution which the scientist is obliged to 
exercise in his professional activity} facts 
and comments that the world of science 
enunciates are relatively more reliable than 
those emanating from other sources. This 
is not to say that scientists cannot err, or 
that they may not be ignorant of facets of 
the world yet unexplored. But what does 
seem reasonable is that in matters where 
disinterested people have probed, in matters 
which have been examined and re-examined 
by people from different backgrounds, we 
are likely to find informations which are 
more dependable than in other matters. 

The second consequence of the collective 
scientific skepticism is twofold, part amusing, 
part unfortunate. There are always people 
who are convinced that they have arrived at 
some important truths about one aspect of 
the world or another. They present their 
conclusions to the scientific community for 
acceptance, but may find} to their utter 
disappointment, that their proclamations are 
summarily rejected by scientific journals; 
or if published, are coolly ignored. This is 
the all too common experience of thousands 
of scientific investigators the world over. 

Now it may happen that the proponent 
of a new idea or discovery does have some¬ 
thing important to say. He may really have 
accomplished a breakthrough in the frontiers 


of boifian knowledge. ISut his results were 
rejected either because of lack of sufficient 
interest in his field on the part of the vast 
majority of the scientific community, or 
because they were too complex and radical 
in their content. In any case, science as a 
human endeavour suffers. ^ 

In 1845} for example} James Prescott 
Joule presented a paper at the meeting of 
the British Association in Cambridge, entit¬ 
led, "The Mechanical Equivalent of Heat.” 
The paper was the outcome of seven years 
of dedicated work. But no interest was 
shown in his ideas. Joule did not give up. 
After further research and improvements of 
his experiments, he tried once again in 1847 
to present the same ideas ‘ in Oxford. The 
Chairman of the meeting, who probably 
regarded Joule as a persistent pest, told him 
there were important matters on the agenda. 
However, he did allow Joule time for a brief 
oral account of his experiments. Once agaiO} 
Joule’s work would have gone unnoticed, for 
in Joule’s own words, "...the communication 
would have passed without comment if a 
young man bad not risen in this section} and 
by his intelligent observations created a 
lively interest in the new theory.” The 
young man was William Thomson (later, 
Lord Kelvin). 

Georg Mendel was not as fortunate when 
he published his work on heredity. His 
discoveries were to become part of standard 
scientific knowledge only several years after 
his death. 

On the other hand, —and this happens 
more frequently— the person with the fresh 
idea may be talking pure nonsense. In such 
a case, the scientific community is merely 
spared the ordeal of reading the worthless 
material, let alone answeriog»it, when the 
supposed contribution is rejected. The 
disappointed author may now follow one of 
two courses. He may try to marshal more 
evidence and argument for his thesis by 
further reflection and research. Or, he 
might compose a treatise on the narrow¬ 
mindedness of the scientifiq community or 
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on the irrationality of the scientific enter¬ 
prise and the unreliability of scientific 
knowledge. 

Scientific skepticism then is particular 
rather than global: It vehemently doubts 


the truth value of every new item of know¬ 
ledge that is presented for consideration; 
but it fully believes that correct understand¬ 
ing of the nature of the world is well within 
human reach, □ 


EXPERT SYSTEMS 

A. K. HALDER* 


'T*HIS article introduces the concept of an 
* Expert System, a much talked- about 
knowledge-based intelligent system and 
then describes PROLOG that has been adop¬ 
ted as the foundation language for the imple¬ 
mentation of such a system. An Expert 
System will be a computer based system 
endowed with artificial intelligence. Its 
function will be mimic the reasoning behavi¬ 
our of a human expert in solving problems in 
a specified field of knowledge (facts) such as 
a geologist prospecting for mineral deposits 
or an architect designing apartment blocks. 
But to build an efficient Expert System a new 
computer to process knowledge rather than 
numbers and a new method of inferential 
programming will be necessary. It is felt 
appropriate to discuss first why today’s digital 
computer has been found inadequate to form 
the core of an Expert System. 

Happy birthday Dear Computer 

The electronic digital computer is approa¬ 
ching its fortieth birthday and ft will be 
quite in order for reminiscing over the past 
achievements and crystal gazing into the 
future for the advent of even more specta¬ 
cular computers. The computer of today 
has so far shown none of the signs of senility 
or of losing its vigour that usually comes 
with ageing; on the contrary the computer 
has continued to gain in strength through 
the advancing years by acquiring larger 
data-handling capability and higher operating 
speed, and consequently, achieving greater 
computing power. True, some noticable 


changes have occurred during the period 
—the giant computer of the early sixties has 
shrunk in physical size, proliferated into our 
offices and entered our homes. Yet its 
original von Neumann architecture with the 
inherent design flaw and its primary function 
as a number cruncher have not changed at 
all. To design an Expert system what is 
needed is a non-numeric information handl¬ 
ing machine capable of manipulating many 
Million Instructions Per Sec (MIPS), 
von Neumann architecture 

The von Neumann architecture consists 
of three fundamental parts : a central pro¬ 
cessing unit (CPU), a memory to store data 
and instructions ^ and a central bos structure 
that can transmit one word at a time between 
the memory and the CPU or send one 
address at a time from the CPU to the 
memory. As a result, during program 
execution, only single words of information 
can pass one by one in a sequential manner 
through the bus; so a new address to 
memory must be specified each step of the 
way for processing to be completed. This 
causes data ‘bottlenecks* and adversely 
affects the execution speeds. Future hard¬ 
ware design must eliminate this bottleneck 
and a way out of this problem is the pro¬ 
vision of a facility of parallel processing. 

In the realm of computer software the 
technique of programming has changed rema¬ 
rkably little in the past and certain weaknes- 
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les persist. Virtually all existing progranm- 
ing languages which pattern themselves after 
von Neumann architecture are complex and 
in fBcient. These languages are designed to 
control the way the computer processes and 
programmers need to be specially tr.iined to 
devise the necessary algorithms. Evidently 
some radical changes in the computer archi¬ 
tecture as well as a new programming style 
are called for. Think how much easier it 
would be for an average user (who is not a 
professional programmer) if he were able to 
instruct a computer in a natural language 
say, in English. A program will then be¬ 
come simply a formal statement of tasks. 
Such a natural programming language would 
be *non-procedural’ and quite different from 
a traditional language like Fortran. The 
programmer will supply the facts and the 
rules that describe bis problem and an in¬ 
ference mechanism will be necessary in order 
to obtain a solution. It would be of advan¬ 
tage if the program itself could be considered 
as a set of procedures which, when executed, 
will perform a controlled deduction through 
the program statements. This is precisely 
what logic programming can achieve and 
PROLOG has the necessary ingredients in¬ 
cluding its built-in inference mechanism to 
be the candidate language of an Expert' 
System. 

*Life begins at Forty* is a popular adage 
and is particularly applicable to the com¬ 
puter. Significant changes are already tak¬ 
ing place in the organic structure of a com¬ 
puter in the form of a multi-CPU parallel 
architecture thanks to the developments in 
VLSI technology. In the software field 
logic programming will enable a computer, 
drawing on the store of knowledge, to make 
‘decisions'. Such a computer will be ideally' 
suited to form the basis of an Expert System. 

More on Exq^rt System 

An Expert System is a knowledge-based 
system that gives the computer the power to 
decide for itself what instructions or *know- 
ledge* are relevant to the solution of pro¬ 
blems presented to it. It is the most impor¬ 


tant technique to emerge into practical app¬ 
lication from the academic study of Artificial 
Intelligence. An Expert System can act in¬ 
telligently (like a human) in a restricted but 
well defined field of knowledge. The fam¬ 
ous MYCIN system developed at Stanford 
may be quoted as an example. It attempted 
to mimic the reasoning behaviour of a medi¬ 
cal consultant in specialised fields of disease 
diagnosis and treatment and in a clinical 
trial MYCIN was found to be as good as 
any human in making inferences from the 
given facts (knowledge-base). 

Intelligence 

‘Are we intelligent enough to undei stand 
human intelligence’ ? is a question that has 
bothered the thinking man through the ages. 
Now man tries to simulate intelligence in his 
created object—the computer. We may not 
agree on the true nature of intelligence but 
we accept that problem solving like mathe¬ 
matical theorem proving is an intelligent 
activity. If a computer system can be pro¬ 
grammed for automatic problem solving (i.e. 
mechanical theorem proving) then the system 
surely has ‘intelligence* and performs at 
human expert level. Therefore the system 
may be termed an Expert System. Such a 
system should have four capabilities : 

(i) it can answer queries put to it; 

(ii) it can make diagnoses about situa¬ 
tions and exercise control over 
them; 

(iii) it can display its line of reasoning 
leading to a conclusion that can 
easily be understood by a human ; 

(iv) it can acquire new ‘knowledge* in 

the process of solving a problem i.e. 
can infer new facts and rules about 
the problem. « 

To achieve these capabilities program 
statements need to be logic statements and 
the program should incorporate symbolic 
manipulation facility and a facility for 
program modification. Conventional pro¬ 
gramming language like Fortran does not 
meet these requirements. . What we need is 
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ft rulft-based language like the DSP. Recen¬ 
tly PROLOG, more powerful than LISP in 
deriving logical inferences, has been deve¬ 
loped and because of its logical properties 
PROLOG has been adopted by the Japanese 
for the 5th Generation Computer project on 
designing knowledge infoimation processing 
systems. The following sections describe 
the structure and the power of PROLOG in 
information processing and in inferring a 
conclusion. 

PROgramming in LOGic 

It all started when Robinson described 
an algorithm for finding proofs of theorems 
in his famous 1965 JACM paper on automat¬ 
ed inference based on resolution principle. 
Robinson’s resolution principle proved attra¬ 
ctive to researchers for applications involv¬ 
ing symbol processing and simulation of 
intelligence. But we had to wait till 1972 
when Colmerauer at the University of Mar- 
~ seilles successfully implemented Robinson’s 
algorithm into a computer and used it for 
natural language processing. What Col¬ 
merauer had achieved was to create a 
machine with artificial intelligence which 
was able to perform a task generally regard¬ 
ed as an intelligent activity. At about the 
same time Kowalski of Edinburgh University 
showed that the Horn clause subset of pre¬ 
dicate logic can be used as a programming 
language. The proof of a theorem in predi¬ 
cate logic can be regarded as a computation 
usitfg Robinson’s algorithm to perform the 
proof. Colmerauer’s implementation of the 
algorithm was called PROLOG to signify 
that it was an efScient method of PROgramm¬ 
ing in LOGic.*' Kowalski's work gave a solid 
theoretical and conceptual foundation to 
PROLOG and a new branch of computer 
science called Logic Programming emerged. 

Predicate Logic 

tamit likes labanya’ is a statement in pre¬ 
dicate logic that bhsa definitive truth value^ 
TRUE or FALSE. The statement involves 
two ^argument’s : amit and labanya ; and 
ft relationsbip *likes* that exists between an 


individual *amit' and another *Ubaoya'< The 
relationship, called a predicate, has ft specific 
order—'amit likes labanya’ and we are not 
suggesting that labanya likes amit (perhaps 
quite rightly, since labanya may cherish a 
difTerent feeling towards amit). Note that 
the word ‘arguments* used above has only a 
programming connection and does not imply 
a dispute situation. We may leave it to 
labanya and amit to indulge in arguments 
over who likes the othermor6. 

PROLOG Language 

A PROLOG programme is a collection of 
sentences similar to the one shown above 
but the sentences are transformed into 
formal, clausal form known as Horn clauses. 
A Horn clause expresses the given informa¬ 
tion which can be used to solve problems or 
to answer queries. An example of Horn 
clause is ; 

X is a female is a mother of Y. 

In propositional logic it takes the form, 

female (X) ■*- mother (X, Y). ( mother 
(X, Y) implies female (X)). The ‘arrow’ is 
the logical connective "it" and female (X) is 
the conclusion while mother {X, Y) is the 
condition of the clause. In symbol^logic 
notation a Horn clause takes the form'/ 

A -H- B, AND B, AND.AND B„ 

Its equivalent expression is : 

A OR (NOT B,) OR (NOT B,).OR 

(NOT B„) and is logically TRUE. 

Clearly a Horn clause contains at most 
one positive literal, the conclusion A, but 
may admit several conditions such as BjS. 

PROLOG is a conversational language, 
the user carrying out a sort of dialogue with 
the computer. Programming in PR0L04I 
consists of supplying: 

(i) facts about objects and their rela¬ 
tionships and . • 

(ii) fu/sjk about how to deal with those 
facts ; and finally asking 

(iii) questions about^ objects and their 
relationships. 

A PROLOG system stores facts and rules 
and uses them to answer questions. The 
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system works out the answer by ^ making 
inferences from one fact to another and by 
generating new facts; indeed it has the 
capability of making deductive reasonings. 
Facts 

Some examples of PROLOG facts are : 
likes (amit, labanya). 
father (haribar, apu). (read as ^Haii* 
har is the father of Apu’) 
brother (apu, durga). 

In PROLOG the names of all relation¬ 
ships and objects must begin with a lower¬ 
case letter, e.g. liker, father, apu etc. All 
variables, however, begin with a capital 
letter; for example : 

brother (X, durga). (PROLOG will search 
through the given database to match 
X to apu). 

Rules 

A PROLOG rule is a general statement 
about objects and their relationships and 
demonstrates that a fact depends on a 
number of other facts. The statement: 
likes (amit, X) :—female (X), likes (X, 
poetry) constitutes a rule. In plain English 
this rule states that amit likes any person X 
if X is a female and if X likes poetry. The 
clatfi^ shown to the left of the connective 
symbol " (pronounced */) is called the 
'head’ of the rule and the clause shown on 
the right constitutes the ‘body’ of the rule. 
The body holds the goals of a problem to be 
solved. 

Qutstions 

PROLOG is a database query language. 
The database holds facts and some questions 
may be asked about them. A question 
^ consists of a question mark and a hyphen, 
followed by a clause, for example : 

?—capital (dhaka, bangladesh). (Is Dha'a 
the capital of Bangladesh ?). 

A Simple Program 

This program has been chosen for the 
ease of understanding and is about family 
relationship. 

Suppose we want to establish if Durga is 
the sister of someone. First, we define the 


clause : sister of (X, Y) is TRUE if X is a 
sister of Y. The following facts are 
supplied : 

male (harihar) 
male (apu) 
female (sarbojaya) 
female (durga) 

parents (apu, harihar, sarbojaya) 
parents (durga, harihar, sarbojaya) 

The rule about ‘sister of’ Is sister of 
(X,Y)fcni 0 le(X), parents (X,F,M), parents (Y,F,M) 
goal 1 goal 2 goal 3 

The rule states that X is a sister of Y 1/ 
X is a female and parents of X are F and M 
and parents of Y are also F and M where 
F - father, M => mother. 

The appropriate question would be : ?— 
sister of (durga, X). 

To solve the problem the three goals in 
the body of the rule must be satisfied in turn 
as descrided below. 

The question matches the head of the rule. 
The variable X in the rule becomes‘instantia¬ 
ted’ to durga and all X’s in the rule are 
replaced by ‘durga’ and a new rule ; 

sister of (durga, Y)female (durga), 
parents (durga, F, M), parents (Y, F, M) 
is formed. 

Variable X In the question and variable 
Y in this rule, however, remain as yet 
unknown. 

(i) The first goal i.e. X must be a female 
succeeds as PROLOG by searching 
through the given facts establishes that 
durga is a female. 

(ii) The second goal, 

parents (durga, F, M) is matched 
against the fact, 

parents (durga, harihar, sarbojaya). F 
becomes haribar and M becomes 
sarbojaya. 

(iii) The new third goal is 

parents (Y, haribar, sarbojaya) which 
is matched against the fact parents 
(apu, harihar, sarbojaya) and it 
succeeds. 

The variable Y becomes apu. Through 
pattern matching all the three goals have 
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•ilecAeded yielding X*-<durga andVaapu. 
PROLOG will now print: 

Xnapu since X in the question is shared 
with variable Y in the rule. The above pro¬ 
gram illustrates the ease of writing statements 
in PROLOG. 

In more complex problems, if an attempt 
to find a solution by ‘pattern matching’ 
fails, PROLOG will use ’backtracking’ 
through the database to find alternative 
solutions. In general, problems to be solved 
are represented by clauses which are denials 
and PROLOG will use other clauses to try to 
refute the denial. A solution of the problem 
is obtained from the values of the variables 
which account for the refutation. 


Rpiiogue 

God created man after His own image and 
now man is iittempting to create an intelligent 
system after his own image. This article is 
intended to stimulate interest in the design 
of an intelligent Expert System and in the 
study of the logic programming language 
PROLOG. By inventing the symbol ‘0’ 
(Sunya) India in the past contributed signifi¬ 
cantly to the set of binary logical truth 
symbols. -Let us hope in the coming years 
our researchers will make a greater contri¬ 
bution to the development of inferential logic 
programming and to the design of an intelli¬ 
gent knowledge-based system. □ 


ROYAL INSTITUTION OF GREAT BRITAIN 

S. K. OUHA* 


IN the world of science there are two 
“Royals” in science in Britain—^The 

Royal Society (over 300 years old) and the 
Royal Institution which will complete two 
hundred years in 1999. Quite often visitors 
to London seemed to be confused between 
the two great learned institutions. It may be 
just mentioned that the former is a scientific 
society of highest repute holding scientific 
meetings and awarding Fellowship to the 
world famous scientists in recognition of their 
original contributions to science and techno¬ 
logy whereas the Royal Institution is unique 
in its character for the various activities 
including researches carried out in its own 
laboratories since the days of. the late Sir 
Humphrey Davy, the first Director of the 
Institution. 

According to a resolution at a meeting 
presided over by ’Sir Joseph Banks at his 
house in Soho Square, on March 7, 1799, the 
Royal Institution of Great Britain was 
founded in the same year by Benjamin 


Thompson, Count Rumford—-a native of 
Massachusetts. The purpose of founding this 
great Institution was clearly defined in the 
Managers’ Minute Book as follows: “For 
diffusing the knowledge, and facilitating the 
general introduction of Useful Mechanical 
Inventions and Improvements; and for 
teaching by Courses of Philosophical Lec¬ 
tures and Experiments, the application of 
Science to the common Purposes of Life”. • 

While the Institution was directed towards 
fulfilment of the above principal functions 
from the very beginning the activities mainly 
included researches in the present Davy 
Faraday Laboratory, Friday Evening Dis¬ 
courses for its members and later the famous 
Christmas Lectures for young people, s,tarted 
by Michael Faraday in 1826. 

In the field of research there is probably 
no single laboratory in the world where dis¬ 
coveries, surpass in range and importance 
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those made in the Davy Faraday Labora¬ 
tory. To mention only a few among the 
discoveries to*date are the following : 

(1) Discovery of electrical^ower ; 

(2) Miner’s safety lamp ; 

(3) Liquefaction of gases ; 

(4) Discovery of many new elements ; 

(5) Alloy steels and 

(6) Arc lamp. 

Today, under the directorship of Sir 
Oeorge Porter, FRS, Nobelman, the main 
area of investigation is in photophysics and 
photochemistry with particular reference to 
the mechanism of biological photosynthesis. 
The Laboratory’s investigation of very fast 
chemical reactions is internationally known 
and has improved the time resolution of 
flash techniques by a factor of million over 
what was possible a decade or two ago. 
Much research effort is now going into 
photochemical methods of storing solar 
energy and the Institution played a major 
role in founding The United Kingdom 
Section of the International Solar Energy 
Society. 

The next important function and the most 
attractive feature of the Institution became 
the Friday 'Evening Discourses, with clear 
experimental demonstrations^ by the resident 
Director and Professors of the Institution as 
well as by the outside scientists of repute 
for the diffusion of scientific knowledge 
among the public. Normally, these Discour¬ 
ses are held for the members of the Institu¬ 
tion while each member was allowed to issue 
two visitors’ cards for admission to the 
Discourses. Previously, admission to these 
lectures was free but today visitors and 
guests are charged differentially. 

Next in importance is the annual series 
of Christmas Lectures, with demonstrations^ 
for the juvenile audience. These lectures on 
popular scientific topics consist of, normally, 
a series of six lectures during the Christmas 
holidays. Faraday himself gave nineteen 
Christmas Lectures, the first one on *Chemis- 
try’ in 18^7 and the last’ one on ‘The 
Chemical History of a Candle’ in 1860. 

ta 


Even today the topics and the lectures afd 
equally attractive. It is like a festival of 
science during the Christmas holidays each 
year. The writer, first as a visitor and then 
as a Member^ bad the opportunity of liste¬ 
ning to both the Friday Evening Discourses 
and the Christmas Lectures during 1954 
and 1972 in London. During the bne hour 
long fascinating demonstration lectures 
every member of the audience remains spell¬ 
bound. 

In the early years Davy in his meteoric 
career had marked out the lines on which the 
Royal Institution was to develop. Faraday 
maintained and extended the traditions 
which bis predecessor bad established. 
Faraday’s successors over- the last century 
and nearly a quarter have not only main¬ 
tained the same reputable traditions but 
have also extended further the activities of 
the Institution according to the needs of the 
day. 

Before coming to the present-day activi¬ 
ties it would be worthwhile to mention some 
of the great names who realized the dreams 
of the founder Count Rumford. 

Early in 1801 Rumford, with the concu¬ 
rrence of the Managers, engaged as lecturer 
in Chemistry a certain young Cornishman 
Humphrey Davy, an apothecary’s assistant, 
already Itnown for his discoveay of the 
anaesthetic properties of nitrous oxide, 
laughing gas. The minutes of the Managers 
record their decision on February 16 "that 
Mr. Humphrey Davy be engaged in the 
service of the Royal Institution in the capa¬ 
cities of Assistant Lecturer in Chemistry, 
Director of the Laboratory and Assistant 
Editor of the Journals of the Institution; 
and that he be allowed to occupy a room in 
the house, and furnished w^h coals and 
candles ; and that be be paid a salary of one 
hundred guineas per annum*. Later on Sir 
Humphrey Davy became one of the first in 
the line' of famous Resident Professors who 
have guided the destinies of this great 
Institution. 

Soon after the advent of Davy the neat 
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hittoM name was t>r. tbomas Young, the 
newly appointed Professor of Natural Philo¬ 
sophy. Thomas Young became famous for 
his researches on the interference of light. 
His work was later extended by the French 
physicist Fresnel. Since then Young’s 
reputation bad steadily growni and Young- 
Fresnel are jointly known internatiorally 
for their wave theory of light. 

While Thomas Young worked for a short 
period of two years only Davy spent long 
years upto 1823 at the Institution. During 
this period Davy became world famous for 
the invention of Miners’ Safety Lamp and 
his researches in electro-chemistry. His 
devotion to experimental work and his 
powers as a lecturer established Davy as a 
great scientist and as an expositor of scienti¬ 
fic researches in layman’s language with 
experimental illustrations. Since the days 
of Davy scientific researches and exposition 
became and have remained, the twin pur¬ 
poses of the existence of the Royal Institu¬ 
tion. 

The Institution’s reputation was further 
enhanced since Sir Humphrey Davy appoin¬ 
ted young Michael Faraday as his -assistant’ 
in 1813. His long training as assistant, first 
to Davy and afterwards to Prof. Brande, 
gave Faraday a wide knowledge of experi¬ 
mental chemistry and a remarkable degree 
of skill in handling the simple apparatus of 
the day. Through his continuous brilliant 
researches in chemistry and electricity 
Faraday became the first Fullerian Professor 
of Chemistry in 1833 and continued upto bis 
retirement in 1867. During his long career 
Faraday established himself as a great scien¬ 
tist through his continuous discoveries in the 
field of chemistry and electro-magnetism. 
His discovery of the machine (dynamo) for 
electric power generation in 1831-made a 
great impact on the industrial revolution in 
Britain and also throughout the world. In 
1931 Faraday Celel^ations to do honour to 
the ihemory of the great man and his disco¬ 
very attracied a remarkable international 
gathefliiifof .Miehffstsaiid engineers in the 
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lecture *theatre of the institution, biuing 
the same period, as mentioned earlier, 
Faraday made the Institution attractive and 
unique in character through his fascinating 
Friday Evening Discourses and Christmas 
Lectures. • 

Among the Professors of Natural Philo¬ 
sophy the successors of Dr. Thomas Young 
who made the Institution famous were John 
Tyndall (1853-1887), The Lord Rayleigh 
(1887-1905), Sir I. J. Thomson (1905 1920), 
The Lord Rutherford (1921-1937) and Sir 
Lawrence Bragg (1938-1953), who later on 
became the Fullerian Professor of Chemistry 
and Director of the Institution. 

Since the retirement of Michael Faraday 
a's Fullerian Professor of Chemistry and 
Director of the Institution in 1867 he was 
followed by the great men of science : 

William Odling (1868-1873), John Hall 
Gladstone (1874'1877), Sir James Dewar 
(1877-I923)i Sir William Bragg (1923- 
1942), Sir Henry Dale (1942-1946), Eric K. 
Rideal (1946-1949), Edward N. daC. And¬ 
rade (1950*1952), Sir Lawrence Bragg 
(1953-1966) and the preseikt Director Sir 
George Porter (1966- ). 

As the writer had the pieasant opportunity 
of visiting the Royal Institution since March 
1954 till October 1972 during the days of 
the late Sir Lawrence Bragg and Sir George 
Porter he had, besides listening to their 
marvellous demonstration lectures, witnessed 
the developments in the activities of the In¬ 
stitution during this period. Sir Lawrence 
Bragg introduced two important series of 
lectures viz.. Schools Lectures since 1954, 
still continuing, and the Lectures for Civil 
Servants to educate the top civil servants in 
the potentialities and the applidations of' 
science—now not regularly held. His first 
series of Schools Lectures on "Some Famous 
Scientists at the Royal Institution* with 
demonstrations of their classical experiments 
attracted school children from all over the 
country and continued, like a film show, for 
more than a year or so. Among other things 
Sir George ^rttr has added the notoch^ 



mistry Discussion Group« Young Membeis’ 
Group and Other Lectures like Mountbatten 
Lecture etc. Today the whole range of 
activities may be catalogued as follows t 
Friday Evening Discourses 
Christmas Lectures 
Schools Lectures 
Library Discussion Group 
History of Science Discussion Group 
Photochemistry Discussion Group 
Group Visits 

Young Members* Group and 
Other Lectures. 

While the Friday Evening Discourses 
and Christmas Lectures still remain the main 
features of the Institution, covering topics 
in all branches of science and technology, 
it is Interesting to note that the lecturers for 
the above two series, though not paid any 
fee, feel honoured to be invited to deliver 
these lectures. Among the Indian scientists 
the late Sir J. C. Bose had the honour of 
delivering three Friday Evening Discourses 
during 1897 and 1903 on the results of his 
researches in electromagnetic waves and 
plant responses. In recent year, Prof. M. 
Q. K. Menon delivered a memorial lecture 
on the late Dr. Horn! J. Bhaba. 

It may be mentioned here that all the 
above-mentioned research and academic 
activities are carried out today by the Pro¬ 
fessors (including the Director), and Readers 
supported by a number of devoted research 
workers, experimental officers, technicians, 
laboratory assistants and one workshop 
superintendent on the technical side. The 
current list includes seven Professors—one 
each in Astronomy, Chemistry, Experimental 
Medicine, Natural Philosophy, Physics and 
Physiology. 

The Royal Institution has also been 
unique for its successful management in an¬ 
other aspect. Since its birth in 1799 the 
Institution has remained a solely private in¬ 
stitution without any State grant. Member¬ 
ship subscriptions, private donations and 
endowments, and industrial grants are the 
spuicei of income. In this respect, our learn- 
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ed societies in India have enough to learn 
from the Managers of the Royal Institution. 
The Institution has been patronized by the 
Royal family since its inception in 1799—^the 
present Patron is Her Majesty Queen Eliza¬ 
beth II. 

The Officers of the Institution include the 
President, the Treasurer one Secretary, four¬ 
teen Managers (of whom five are Vice-Pre¬ 
sidents) and fourteen Visitors or the purpose 
of inspecting and examining the Institution, 

and the receipts and payments thereof and 
reporting thereon. 

While it is known that our late Sir 1. 
C. Bose founded the Bose Institute in 1917 
on the model of the Royal Institution but, 
unfortunately, it has miserably failed to 
follow the pattern of Friday Evening Discou¬ 
rses for the diffusion of scientific knowledge 
through experimental demonstrations among 
the public. 

Now that the Birla Industrial and Tech¬ 
nological Museum is celebrating its Silver 
Jubilee during 1983-84 it is suggested that 
the same Museum—the first of its kind in 
India—may consider introducing at least an 
annual series of popular demonstration 
lectures similar to Christmas Lectures of the 
Royal Institution. In executing such pro¬ 
grammes perhaps the Museum authorities 
may form an Advisory Committee drawing 
members from the organisations like Indian 
Science News Association, Indian Science 
Congress and Science Club, Calcutta, which 
are all engaged in the popularization of 
science and technology. 

While stressing the importance of such 
popular lectures on science and technology 
in India it would be appropriate today to 
mention what Sir George Porter, during his 
last visit to Calcutta in January 1982, told a 
press reporter. According to the ^ress report 
Sir George stressed that anyone who did not 
understand the spirit of science lead a very 
incomplete life. Non-scientific attitude harms 
progress. 

Finally, how much devoted have been 
the successive Directors of the Royal Insti¬ 
tution may be guessed from Sir . George’s 
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plain statement that his domestic life is 
interesting for a rather special reason. Since 
he resides in the Royal Institution honoured 


OBITUARY 


G. K. CHAKRAVORTY 
•« 

Late Prof. Girindra Kumar Cbakravorty 
is no more among the zoologists. He passed 
away on 23rd May at the age of 81, leaving 
behind his only son and four daughters and 
many friends and admirers. His wife pre¬ 
deceased him. He obtained his both B. Sc. 
and M. Sc. degrees from the University of 
Calcutta and be stdbd first in the final M.Sc. 
examination (1928) and subsequently joined 
the University as a Lecturer in Zoology. 
He served this University in many capacities 
with distinction and honour. Those of us 
who received lessons in both basic zoology 
and helminthology from Girindra Kumar 
know how thorough he was in teaching and 
research. His grasp of the subject was 
clearly manifested in his editorial exercises 
for the Proceedings of the Zoological Society 
of Bengal for a longer period of the Society’s 
history. It is needless to say that the 
Proceedings received wide appreciation 
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Peaceful uses of Nuclear Energy 

Pregramme of DanartmoiiC of Atomic Bnorgy 
of IMIa (Ifll-M) 

NucUar Power Profnmma: 

As a result of consistetat efforts towards 
self>relianoe India is today one of the few 
countries in the world* and the on|y one among 

YOU so. NO. P 


by names such as Rumford* Humphrey Davy 
and Faraday he remarked, *1 live with a lot 
of distinguished scientific ghosts”* □ 


throughout India and abroad because of his 
untiring efforts and meticulous skill. 

As a man Girindra Kumar was humble, 
dignified and won both love and admiration 
from his students, colleagues and non-teach¬ 
ing employees. No administrative or acade¬ 
mic problem was an issue to him. He could 
solve those quite easily without hurting 
anybody’s feelings and sentiments. On 
retirement from the services of the Univer¬ 
sity of Calcutta be joined the Dantan 
College, Midnapore, as an administrator. 

Girindra Kumar will be remembered by 
the future zoologists for his notable contri¬ 
butions in the field of systematic helmintho¬ 
logy for which he never clamoured for fund 
or equipments. He had an excellent record 
of highly productive years during 1936-48 
when he was engaged on the characterization 
of helminths from the common fishes, bird s 
and mammals. He bad an unusually rare 
virtue in his sincerity, persistence and search 
for classical beauty in natural events. □ 
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the developing countries, to attain ^f-reliance 
in all aspects of nuclear power generation, 
starting from prospecting and mining of 
uranium to fuel reprocessing and waste mana¬ 
gement as well as plutonium recycle. As the 
only viable alternative, in the foreseeable future, 
to fossil fuel baVd power, a target of 10,000 
MW for establishing Jhe nuclear power gene¬ 
ration capacity by the year 2000 has been set, 
constituting about 10 per cent of total powa 

m 



generation capacity in the country at that time. 
The n«;essary capabilities to attain this target 
have been built by the Department with the 
cooperation of industry. Indigenous design 
of 235 MWe pressurised heavy water reactors 
(PHWRs) has been standardised and these, 
along with indigenous 500 MWe PHWRs a 
little later, will provide the backbone of the 
programme. Necessary inputs such as uranium 
and heavy water will also be made available 
within the country. 

The nuclear power generation capacity 
increased to 1095 MWe with Unit 1 of MAPP 
beginning commcrciaf operation on January 27, 
1984. During 1983-84 the revenue earnings 
of Government from the sale of electricity from 
the nuclear power reactors amounted to 
Rs. 116.90 crores. 

T*rapur Atomic Power Station : 

TAPS completed 14 years of operation and 
achieved a cumulative capacity factor of over 
50 per cent. The Station generated 1554 
million units of power upto the end of 1983, 
supplying 720 million units of Maharashtra 
and 706 million units to Gujarat. The first 
consignment of enriched uranium from France 
was received in May 1983. Concerted eflforts 
are being made to indigenously manufacture 
and procure spare parts for the plant from 
alternative suppliers. 

IU|atths-i Atomic Power Station : 

After generating 5872 million units of 
power since, it began commercial operation, 
Unit 1 of RAPS was shut down in March 1982 
due to cooling water (light water) leakage from 
its south end shield. Considerable original 
work in problm identification was carried out 
to determine the nature and extent of the defect 
and related solutions and investigations are 
being continued to solved the problem. 

Unit 11 of RAPS maintained its reliable 
performance operating at about 185 MWe 
and generating 863 million units of power 
until December 1983, thus meeting 18 per ixpt 
of the total power consumption of Rajasthan 
fitala. The Unit also supplied steam equiva¬ 
lent to 10 MWe power generation to the Heavy 
Water plant, Kota, 


Madras Atomic Pewar Pre)cec: 

Unit 1 of MAPP attained criticality on 
July 2, 1983 and was synchronised to the grid 
on July 23, 1983. The unit has performed 
very well and began commercial operation 
from January 27, 1984 steadily generating 

over 200 MWe. Unit 11 of MAPP is nearing 

0 

completion and is expected to become opera¬ 
tional early in 1985. 

Narora Atomic Power Project: 

Reactor and turbine buildings for Unit 1 
have been completed while those for Unit 11 
are nearing completion. Construction of 
various facilities and installation of equipment 
and piping is progressing. The units are 
scheduled to be completed in 1987-88 and 
1988-89 respectively. 

Kakrapar Atomic Powor Projoct: 

Work on the site infrastructure and pro¬ 
curement and fabrication of critical compo- 
noits is in progress. The two units are 
expected to be commissioned in 1991 and 
1992 respectively. 

Heavy Water Programme; 

Considerable progress was made during the 
year towards attaining self-sufficiency in heavy 
water which is the moderator and coolant for 
the Pressurised Heavy Water Reactors 
(PHWRs). The heavy water plants at Baroda 
and Tuticorin have been operating continuously 
for the last five months. Most of the earlier 
teething problems encountered in the heavy 
water programme have been overcome. The 
heavy water plant at Kota is expected to com¬ 
plete its commissioning trials by the end of 
October 1984. Work on new heavy water 
plants at Thal-Vaishet of i 10 tonnes per year 
effective capacity, based on monothwmal 
ammoniahydrogen exchange process and at 
Manuguru of, 185 tonnes per «year effective 
capacity based on hydrogen-sulphide water 
exchange process proceeded according to 
schedule. The commissiuning activities of 
the Heavy Water Plant at Talcher were 
however delayed mainly due to power cuts, 
erratic supplies of ammonia gas from fertUinn 
plants and some technical problems. 
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Attempts are being made to make ammo¬ 
nia based plants independent of the fertilizer 
plants. A pilot plant set up at Baroda will 
be trying a new process in this regard. Testing 
and commissioning trails of this plant are 
nearing completion. 

HMvy Water Upgrading; 

Heavy water upgrading plants have been 
designed and engineered by BARC. The 
first heavy water and vacuum distillation plant 
was commissioned satisfactorily at RAPS in 
September 1982 and from the very first month 
it exceeded design capacity. The electrolysis 
based heavy water upgrading plant has been 
operating satisfactorily at MAPP since March 
1981. Work on the design and setting up of 
new upgrading plants is progressing. 

Nucirar Fuel Compl«x: 

The Nuclear Fuel Complex (NFC) at 
Hyderabad continued to manufiicture, fuel and 
zircaloy structural materials for nuclear power 
reactors. 

The value of production achieved for the 
fuels and Tubes Groups of NFC till December 
1983 was of the order of Rs. 18.62 crores. 

NFC expansion phase I, aimed at doubling 
the out put, has also been taken up. 

Atomic Minerals Division: 

The Atomic Minerals Division (AMD) 
continued its integrated surveys and explora¬ 
tion for appraisal and building up of uranium 
and other nuclear raw material resources. 
During the year the input in exploratory 
drilling was considerably augmented and fresh 
radioactivity anomalies were identified in 
parts of Karnataka, Madhya Pradesh, Megha¬ 
laya, Himachal Pradesh, Uttar Pradesh, 
Rajasthan as well as additional uranium 
reserves in the Singbhum Thrust Belt of 
Bihar. As a result, total indicated and 
inferred reserves of about 73,000 tonnes of 
UgOg have been established in different parts 
of the country. 

Imilaa Rare £artlw Limited: 

Registered in 1950, with an authorised 
capital oi Rs. 1 erpre, Indian Rare Earths 
Limited (UlEyhaa been operating a plant at 


Alwaye.^^lK^la to process monaidte from 
beach sands, two minor sand separator plants 
at Manavalakuruchi, in Tamil Nadu and 
Chavara, in Kerab and a Thorium PlaiH at 
Trorabay, IRE is also setting up at ChhaAta* 
pur, Orissa, the Sands, Complex (OSCOM). 
The Company is a major exporter of rare 
earths and minerals. 

During the year 1982-83. IREs sales 
turnover was Rs. 16.47 crores, regtetering an 
increase of 21.5 per cent. IRE made a net 
profit of Rs. 1.39 crores, an incr^se of 34 
per cent over the previous year. The company 
has been paying dividends to the Government 
for the last two decades. 

Uranium Corporation of India Ltd.: 

Registered in 1967, with an authorised 
capital of Rs. 15 crores, the Uranium Corpo¬ 
ration of India Ltd, undertakes mining and 
milling of uranium ores on magnetite and 
copper concentrates as by-products. UCIL 
also produces sulphuric acid mostly for its 
own consumption. 

Under UCiL expansion programme, the 
plant at Rakha for uranium recovefy from 
copper tailings was commissioned in February 
1983. Project report for setting up another 
uranium recovery plant at Mosabani has been 
finalised. The new Bhatin mines project is 
expected to be completed in about three years. 
Project reports for Narwapahar and Turamdih 
projects are under preparation. During 1983- 
84, the production of uranium concentrate 
was highest since the commencement of opera¬ 
tions in 1968. The overall capacity utilisation 
in terms of production of uranium concentrate 
was 97.7 per cent and the quantum of ore 
mined and processed was higher than the 
previous year. 

UCIL earned profit during 1982'83«id 
contributed to the exchequer Rs. 57.47 lakhs 
by way of duties etc. 

EiMtronIc* CerAoratlan of India Ltd.: 

The Electronics Corporation of India Ltd. 
(ECIL) was incorporated 'in 1967 with an 
authorised capital of Rs. 10 crores to take up 
commercial production of Nudear electroidc 





instrumeots, components and eqidpment deve* 
loped by BARC and TIER, Later the Corpo¬ 
ration diversified its production and estabfished 
itself in various fields such as communication, 
instrumentation, nuclear and consumer 
electronics. 

ECIL maintained steady progress during 
1983-84 in major thrust areas. The production 
of the most powerful Indian built computer 
system-332 has been stabilized. 

During the year 1982-83 ECIL’s produc¬ 
tion was Rs. 60.47 crores and net profit of 
Rs. 2.13 crores was earned. 

Nttcltar Saftty t 

During 1983-84 the Department’s plants 
continued their good safety record. The safety 
status of the plants remained under continuous 
review by the Safety Review Committee. An 
Atomic Energy Regulatory Board was est¬ 
ablished during the year to carry out certain 
regulatory and safety functions envisaged in 
the Atomic energy Act. 

inttrnational Relationi: 

India was once again designated to the 
lAE# Board of Governors as one of the 
globally most advanced states in the techno¬ 
logy of atomic energy including the produc¬ 
tion of source materials. India continued to 
cooperate with other countries, particularly 
developing countries, in peaceful uses of* 
atomic energy. □ 

Nuol$ar India 


New material for niUbiog solar energy 

A new material which absorbs the sun*s 
energy and transmits it with a greater degree 
of eificiency than has been known till recent¬ 
ly has been developed at the Hebrew 
University of Jerusalem, Israel. 

The material, a combination of plastic 
and glass components, uses 30% of the solar 
energy which it absorbs. The nature of the 
new material is such that it can concentrate 
a large quantity of light on a small area and, 
then^ore, would rcqvure only a small 
amonat of solar cells in order to turn solar 


energy into electridty. By connecting solar 
cells to surfaces of the material, solar energy 
can be converted into electricity for home 
or industrial utility. At the same time, it is 
also possible to attach optical fibres to the 
material and thus employ solar energy for 
operating telephones and computers.. 

The cost of electricity derived from this 
material will be 10-30 times cheaper than 
solar energy now obtainable from solar cells 
and will be equivalent to the cost of conven¬ 
tionally-generated electricity. It is already 
worthwhile to enclose roofs and terraces 
with this new material instead of glass. 
The material will be most efficient in multi¬ 
story structures, especially office buildings 
with a large number of communication lines 
and computer systems. □ 

News from Israel 


Biology and propagation of GtUdhlla acerosa 

At the Central Salt & Marine Chemicals 
Research Institute’s Marine Algal Research 
Station, Mandapam, the growth of GelidMla 
acerosa in two different ecological habitats 
in the Mandapam region and certain exter¬ 
nal factors controlling the agar production 
were studied. 

The researcher P. V. Subba Rao observed 
a conspicuous peak in vegetative growth for 
the alga following summer months. The 
alga propagates itself vegetatively, although 
tetrasporic plants are fairly common. Two 
growth forms of the alga existed in the 
Mandapam area, corresponding to the open 
shore at Ervadi and lagoon at Rameswaram *, 
this'was supported by reverse transplants. 
Compared to the Rameswaram plants, the 
Ervadi population was distinctly more pro¬ 
ductive in respect of bushiness, percentage 
cover, ^owth rate, population biomass and 
half-yearly life-cycles. However, the agar 
traits did not show significant differences. 
The maximum agar production was delayed 
after the fwaic period of vegetative growth 
in the lagoon habitat and was concurrent 
with the growth peak in the open shore. 


ass 
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&ase(i on the cbtomosomai number, the 
Ervadi population was classified under 
separate cytotype. The open-shore form 
appeared to be evolved as an adaptation to 
the environment, exhibiting phenotype diffe¬ 
rences in the number and advanced type of 
branch systems. Pre-treatments with growth 
regulators enhanced algal growth in field- 
cultivation experiments. The effective type 
and concentration of growth regulators were 
ascertained. 

The study of the regrowth of differentia¬ 
lly harvested populations at bimonthly 
intervals indicated the existence of a short 
recovery period under moderate harvest. A 
harvesting schedule for the alga was drawn 
based on these observations. □ 

C3IR News 


Hope for Leukaemia sufferers 

Australian scientists have made an 
important development in genetic engineer¬ 
ing which offers new hope for the understan¬ 
ding and treatment of leukaemia. 

Two research teams from the John Curtin 
School of Medical Research at the Austra¬ 
lian National University, Canberra, have 
successfully cloned the gene vital for the 
reproduction of blood cells. They have 
isolated the gene in mouse cells and are 
optimistic that they can now isolate the 
corresponding gene in humans. The cloning 
of the gene, called interleukin-3, also marks 
the beginning of a new area in research on 
the factors which regulate the formation of 
the different blood cells from stem cells in 
bone marrow. 

Leukaemia, once an incurable cancer, is 
characterised by an uncontrolled prolifera¬ 
tion of white blood cells. I^tients with 
severe leukaemia can be treated with c^olo- 
xic drugs. These kill both the leukaemic 
cdls and normal boite marrow cells from 
whidithey are derived. This often results 
in the need for bone-marrow transplantation. 
In tike short-term, the isolation of human 


interleukin-3 would be valuable in speeding 
up the recovery of patients with bone- 
marrow transplants. In the longer term, 
the discovery offered for the first time a 
“handle on the mechanism” by which white 
blood cells proliferate. 

Transplant patients now are left for a 
long period without adequate white blood 
cells to ward off infection. It might be 
possible that some people suffering from 
leukaemia could have their own healthy 
bone-marrow cells grown in the laboratory 
and injected back to replace diseased 
marrow. □ 

Australian Information Service 


Satellites helps to eradicate disease 

Mustering cattle with satellites helps 
Australian agricultural experts pinpoint areas 
of the country hiding undetected cattle. 

Landsat fV satellite imagery is one of the 
latest tools contributing to continent’s natio¬ 
nal survey of its cattle in a campaign in 
eradicate bovine tuberculosis and brucello¬ 
sis. Australia hopes to get rid of both 
diseases by 1993. One or other of these 
diseases now infects 10% of nation’s herds, 
placing about 3.6 million cattle at risk of 
contamination. 

The difficulty of mustering cattle for herd 
testing is thebi^est obstacle facing the 
eradication program in northern Australia. 

Using Landsat, Peter Laut of CSIRO, has 
developed a method to estimate how much 
of the northern cattle country fits into speci¬ 
ally defined categories of mustering difiSctdty. 
He examined the range of landscape types 
and their extent and approximate distribution 
so that the Bureau of Animal Health could 
accurately estimate the costs involved in a 
clean muster. His study area extended to 
rattle stations in the rugged country in the 
north and included the Kimberleys of 
northern part of Western Australia and the 
tall grasslands of the Nothern Territory 
inhabited by water buffalo. He used the 
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i: 500,000 Landsat images to identify six 
types of vegetation in the study area. Link* 
ing the previously published map data with 
corresponding Landsat images, he estimated 
what proportions of each 4 km* and 100 km* 
cell were easy or difficult to muster, in terms 
of vegetation and land forms. 

The Bur^u of Animal Health will use 
Laut’s results to develop a more accurate 
estimate of the cost of the mustering requi¬ 
red to complete the TB eradication pro¬ 
gramme. . In areas where mustering would 
be too costly search destroy operations, 
using helicopter-borne marksmen, will 
probably have to be implemented □ 

Australian Information Service 

Absence of sunlight linked with bone fractures 

Elderly men and women who spend most 
of their time indoors, away from sunlight, 
appear to run a high risk of bone fractures. 
Vitamin D, which is essential for healthy 
bones, is produced in the body when the 
skin is in light. 

A team of medical scientists from South 
Australia reported to an international sym¬ 


posium on bone disease held in Adelaide 
that evidence existed to suggest that lack of 
sunlight—the body’s main source of Vitamin 
D—contributed to a high incidence of hip 
fractures in the 70-80 age group. Vitamin 
D is needed for bones to take up calcium 
and Phosphorus—minerals which are essential 
for bone growth and stability. * 

The team, from the South Australian 
Institute of Medical and Veterinary Science 
and the Royal Adelaide Hospital, after 
examining "household” patients in a large 
metropolitan nursing home, said that they had 
found very low levels of Vitamin D in compa¬ 
rison with another group of the same age who 
often went outdoors and whose vitamin D 
levels were normal. Examinations of a third 
group of patients admitted to hospital with 
hip fractures revealed that they had very low 
levels of the vitamin. 

The scientists remarked that they intended 
to investigate the possibility of recommending 
to public-health authorities that they regularly 
expose elderly people to sunlight or give them 
vitamin D supplements. □ 

Australian Information Set vies 
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SEMINAR ON CALCUTTA BEYOND 2000 A.D. 


V. WATER-SUPPLY AND DRAINAGE 

WATER-SUPPLY AND DRAINAGE FOR CALCUTTA 
(Keynote Address ) 

B. B. OHAKRAVABTY 


^^N the subject matter before this session, 
■^tLe question of population appears to be 
the most important. This matter would 
however be deliberated in another session 
and we need not go into details of it. Water- 
supply will have a direct bearing on this 
matter, while storm-drainage will have only 
marginal effect due to increase in population, 
unless the area is increased. The sanitary 
drainage, or the dry weather flow, will 
increase proportionately with the population 
but in the combine^V system of drainage this 
would not cause any difilculty, 

Water-Supply 

To appreciate the situation beyond 2000 
A. D., it would be necessary to ascertain the 
present and projected arrangements. It is 
known that the water-works for Calcutta 
are located at Palta. River water is pumped 
into 4 settling tanks ( after alum treatment ) 
and the presettled water is taken through a 
vast sedimentation basin (constructed in 
1926), on to the slow sand filter beds. These 
beds were constructed in stages from 1868 to 
1926, (totalling 59 in number) having a gross 
capacity of 99 MGD, out of which about 
15% may not be available due to maintenance 
works and other di£5culdes. In 1948 a Rapid 
Gravity Filtet (18 MGD) was , installed 
which is also supplied from the sedimentation 
basin, taking the useful capacity to 100 MGD. 
In the 'sixties’, a fiO-MGD unit of Rapid 
Gravity Filter was installed with Clariflocu- 
lator plants attached. A few' of the slow- 
sand filter beds w^e dismantled to accommo¬ 
date the iiueallation of some other clariflocu- 
laton te nipplementing. the supply to die 
sbwaand filter beds. The net capadiy Is 


thus somewhat less than 160 MGD. There 
is arrangement for chlorination of the filtered 
water at Palta. 

The filtered water is then pumped to 
Tala ground reservoirs through four pipes 
r 42"-Cl, 48"-Cl, 60"-MS and 72"-MS- 
cathodically protected), having a total 
capacity of 176 MGD. (The 60* pipe is 
badly corroded and a new cathodically 
protected 60* pipe is being installed to replace 
the old one). There are three ground reser¬ 
voirs at Tala, each having its own pumping 
station. The pumps supply water direct into 
the distribution system during peak hours, 
while a major part of pumping capacity is 
utilised to pump the water to the overhead 
reservoir, which supplements the peak hour 
needs. 

The distribution system consists of Zone- 
Mains meant for different areas. On account 
of intermediate tappings (probably not in 
the original planning^ the pressure in distant 
places (like Kaligbat, etc.) is reduced. To 
overcome this difficulty an underground 
reservoir has been constructed at Aukland. 
Square for storage during, non-peak hours, 
to be, pumped into the Mains during peak 
hours.** Also for the same reason the under¬ 
ground tank at Subodh Mullick Square has 
also been renovated and fitted with a 
pumping system. 

With the construction of the Barrage at 
Farakka, it has been practicable to setup 
new water-works at Garden Reach. This 
system is to have a total capacity of 60 MGD 
but is meant for other adjoining areas in 
addition to Calcutta area. There is some 
proposal fra augmenting the capacity of 
Palta Works but this is for meeting the needs 



are subjected to pitiless dissection by tbe 
whole body of experts in the field before 
they are even given a provisional hearing. 
This inevitable fate of bis findings encoura> 
ges, indeed compelsi the ardent scientific 
searcher to think twice, indeed twenty times^ 
before he presents his findings to the scien* 
tific community at large. 

Tbe cold'blooded skepticism of the scien* 
tific community vis>a*vis the findings of any 
single one of its members has two major 
consequences ; one positive, and the other, 
not quite so. First, i)ccause of the checking 
and re-checking that go into play before 
conclusions are reached, because of the 
detailed scrutiny to which a new idea is 
subjected, becausei in short, of the extreme 
caution which the scientist is obliged to 
exercise in his professional activity^ facts 
and comments that the world of science 
enunciates are relatively more reliable than 
those emanating from other sources. This 
is not to say that scientists cannot err, or 
that they may not be ignorant of facets of 
the world yet unexplored. But what does 
seem reasonable is that in matters where 
disinterested people have probed, in matters 
which have been examined and re-examined 
by people from different backgrounds, we 
are likely to find informations which are 
more dependable than in other matters. 

The second consequence of the collective 
scientific skepticism is twofold, part amusing, 
part unfortunate. There are always people 
who are convinced that they have arrived at 
some important truths about one aspect of 
the world or another. They present their 
conclusions to the scientific community for 
acceptance, but may find, to their utter 
disappointment, that their proclamations are 
summarily rejected by scientific journals; 
or if published, are coolly ignored. This is 
the all too common experience of thousands 
of scientific investigators the world over. 

Now it may happen that the proponent 
of a new idea or discovery does have some¬ 
thing important to say. He ma^ really hhve 
accomplished a breakthrough in the frontiers 
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of human knowledge, but his results wefe 
rejected either because of lack of sufficient 
interest in bis field on the part of the vast 
majority of tbe scientific community, or 
because they were too complex and radical 
in their content. In any case, science as a 
human endeavour suffers. 

In 1845, for example, James Prescott 
Joule presented a paper at the meeting of 
the British Association in Cambridge, entit¬ 
led, “The Mechanical Equivalent of Heat.” 
The paper was the outcome of seven years 
of dedicated work. But no interest was 
shown in his ideas. Joule did not give up. 
After further research and improvements of 
his experiments, he tried once again in 1847 
to present the same ideas in* Oxford. The 
Chairman of the meeting, who probably 
regarded Joule as a persistent pest, told him 
there were important matters on the agenda. 
However, he did allow Joule time for a brief 
oral account of his experiments. Once again, 
Joule’s work would have gone unnoticed, for 
in Joule’s own words, “...the communication 
would have passed without comment if a 
young man had not risen in this section, and 
by his intelligent observations created a 
lively interest in the new theory.” The 
young man was William Thomson (later, 
Lord Kelvin). 

Georg Mendel was not as fortunate when 
he published his work on heredity. His 
discoveries were to become part of standard 
scientific knowledge only several years after 
his death. 

On the other hand, —and this happens 
more frequently— the person with the fresh 
Idea may be talking pure nonsense. In such 
a case, tbe scientific community is merely 
spared the ordeal of reading the wortbldss 
material, let alone answering it,, when the 
supposed contribution is rejected. The 
disappointed author may now follow one of 
two courses. He may try to marshal more 
evidence and argument for his thesis by 
further reflection and research. Or, he 
might compose a treatise on the narrow¬ 
mindedness of the scientific community or 
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on the irrationality of the scientific enter¬ 
prise and the unreliability of scientific 
knowledge. 

Scientific, skepticism then is particular 
rather than global: It vehemently doubts 


the truth Value of every new item of know¬ 
ledge that is presented for consideration; 
but it fully believes that correct understand¬ 
ing of the nature of the world is well within 
human reach. Q 


EXPERT SYSTEMS 

A. K. BALDER* 


"THIS article introduces the concept of an 
” Expert System, a much talked about 
knowledge-based ■ intelligent system . and 
then describes PROLOG that has been adop¬ 
ted as the foundation language for the imple¬ 
mentation of such a system. An Expert 
System will be a computer based system 
endowed with artificial intelligence. Its 
function will be mimic the reasoning behavi¬ 
our of a human expert in solving problems in 
a specified field of knowledge (facts) such as 
a geologist prospecting for mineral deposits 
or an architect designing apartment blocks. 
But to build an efficient Expert System a new 
computer to process knowledge rather than 
numbers and a new method of inferential 
programming will be necessary. It is felt 
appropriate to discuss first why today’s digital 
computer has been found inadequate to form 
the core of an Expert System. 

Happy birthday Dear Comi^Ier 

The electronic digital computer is approa¬ 
ching its fortieth birthday and it will be 
quite in order for reminiscing over the past 
achievements and crystal gazing into the 
future for the-advent of even more specta¬ 
cular computers. The computer of today 
has so far shown none of the signs of senility 
or of losing its vigour that usually comes 
with ageing ; on the contrary the computer 
has continued to gain in strength through 
the advancing years by acquiring larger 
data-handling capabfiity and higher operating 
speed, and consequently, achieving greater 
computing power. True, some noticable 
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changes have occurred during the period 
—the giant computer of the early sixties has 
shrunk in physical size, proliferated into our 
offices and entered our homes. Yet its 
original von Neumann architecture with the 
inherent design flaw and its primary function 
as a number cruncher have not changed at 
all. To design an Expert system what is 
needed is a non-numeric information handl¬ 
ing machine capable of manipulating many 
Million Instructions Per Sec (MIPS). 

von Neumann architecture 

The von Neumann architecture consists 
of three fundamental parts: a central pro¬ 
cessing unit (CPU), a memory to store data 
and instructions ; and a central bus structure 
that can transmit one word at a time between 
the memory and the CPU or send one 
address at a time from the CPU to the 
memory. As a result, during program 
execution, only single words of information 
can pass one by one in a sequential manner 
through the bus; so a new address to 
memory most be specified each step of the 
way for processing to be completed. This 
causes data ‘bottlenecks’ and adversely 
affects the execution speeds. Future hard¬ 
ware design must eliminate this bottleneck 
and a way out of this problem is the pro¬ 
vision of a facility of parallel processing. 

In the realm of computer software the 
technique of programming has changed rema¬ 
rkably little in the past and certain weeknes- 
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MS persist. Virtually all exisfiug programm¬ 
ing languages which pattern themselves after 
von Neumann architecture are complex and 
in fficient. These languages are designed to 
control the way the computer processes and 
programmers need to be specially tr ained to 
devise the necessary algorithms. Evidently 
some radical changes in the computer archi¬ 
tecture as well as a new programming style 
are called for. Think how much easier it 
would be for an average user (who is not a 
professional programmer) if he were able to 
instruct a computer in a natural language 
say, in English. A program will then be¬ 
come simply a formal statement of tasks. 
Such a natural programming language would 
be *non-procedural* and quite different from 
a traditional language like Fortran. The 
programmer will supply the facts and the 
rules that describe bis problem and an in¬ 
ference mechanism will be necessary in order 
to obtain a solution. It would be of advan¬ 
tage if the program itself could be considered 
as a set of procedures which, when executed, 
will perform a controlled deduction through 
the program statements. This is precisely 
what logic programming can achieve and 
PROLOG has the necessary ingredients in¬ 
cluding its built-in inference mechanism to 
be the candidate language of an Expert' 
System. 

*Life begins at Forty* is a popular adage 
and is particularly applicable to the com¬ 
puter. Significant changes are already tak¬ 
ing place in the organic structure of a com¬ 
puter in the form of a multi-CPU parallel 
architecture thanks to the developments in 
VLSI technology. In the software field 
logic programming will enable a computer, 
drawing on the store of knowledge, to make 
'decisions'. Such a computer will be ideally^ 
suited to form the basis of an Expert System. 
More OB Exq^ SyHem 

An Expert System is a knowledge-based 
system that gives the computer the power to 
decide for itself what instruotlons or *kfiOw- 
ledge* are relevant to the solution of pro- 
blemi presented to it. It is the most impor¬ 


tant technique to emerge into practical app¬ 
lication from the academic study of Artificial 
Intelligence. An Expert System can act in¬ 
telligently (like a human) In a restricted but 
well defined field of knowledge. The fam¬ 
ous MYCIN system developed at Stanford 
may be quoted as an example. It attempted 
to mimic the reasoning behaviour of a medi¬ 
cal consultant in specialised fields of disease 
diagnosis and treatment and in a clinical 
trial MYCIN was found to be as good as 
any human in making inferences from the 
given facts (knowledge-base). 

Intelligence 

'Are we intelligent enough to understand 
human intelligence’ ? is a question that has 
bothered the thinking man tlbrough the ages. 
Now man tries to simulate intelligence in his 
created object—the computer. We may not 
agree on the true nature of intelligence but 
we accept that problem solving like mathe¬ 
matical theorem proving is an intelligent 
activity. If a computer system can be pro¬ 
grammed for automatic problem solving (i.e. 
mechanical theorem proving) then the system 
surely has 'intelligence' and performs at 
human expert level. Therefore the system 
may be termed an Expert System. Such a 
system should have four capabilities : 

(i) it can answer queries put to it; 

(ii) ft can make diagnoses about situa¬ 
tions and exercise control over 
them; 

(iii) it can display its line of reasoning 
leading to a conclusion that can 
easily be understood by a human ; 

(iv) it can acquire new 'knowledge* in 
the process of solving a problem i.e. 
can infer new facts and rules about 
the problem. 

To achieve these capabilities program 
statements need to be logic statements and 
the program should incorporate symbolic 
manipulation facility and a facility for 
program modification. Conventional pro¬ 
gramming language like Fortran dOes not 
meet thcM requirements. . What we need is 
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t rale-based language like the LISP. Recen¬ 
tly PROLOG, more powerful than LISP in 
deriving logical inferences, has been deve¬ 
loped and because of its logical properties 
PROLOG has been adopted by the Japanese 
for the 5th Generation Computer project on 
designing knowledge Information processing 
systems. The following sections describe 
the structure and the power of PROLOG in 
information processing and in Inferring a 
conclusion. 

PROgramming In LOGic 

It all started when Robinson described 
an algorithm for finding proofs of theorems 
in his famous 1965 JACM paper on automat¬ 
ed inference based on resolution principle. 
Robinson’s resolution principle proved attra¬ 
ctive to researchers for applications involv¬ 
ing symbol processing and simulation of 
intelligence. But we had to wait till 1972 
. when Colmerauer at the University of Mar- 
- seilles successfully implemented Robinson’s 
algorithm into a computer and used it for 
natural language processing. What Col- 
merauer had achieved was to create a 
machine with artificial intelligence which 
was able to perform a task generally regard¬ 
ed as an intelligent activity. At about the 
same time Kowalski of Edinburgh University 
showed that the Horn clause subset of pre¬ 
dicate logic can be used as a programming 
language. The proof of a theorem in predi¬ 
cate logic can be regarded as a computation 
iisiifg Robinson’s algorithm to perform the 
proof. Colmerauer’s implementation of the 
algorithm was called PROLOG to signify 
that it was an efficient method of PROgramm¬ 
ing in LOGic. .Kowalski's work gave a solid 
theoretical and conceptual foundation to 
PROLOG and a new branch of computer 
science called Logic Programming emerged. 

Predicate Logic 

*amit Ilktl labanya’ is a statement in pre¬ 
dicate logic that baia definitive truth value; 
TRUE or FALSE. The statement involves 
two *arguttienFs; amit and labanya; and 
a between an 
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individpal *amit' and another labanya** The 
relationship, called a predicate, has a specific 
order—'amit likes labanya’ end we are not 
suggesting that labanya likes amit (perhaps 
quite rightly, since labanya may cherish a 
different feeling towards amit). Note that 
the word 'arguments* used above has only a 
programming connection and does not imply 
a dispute situation. We may leave it to 
labanya and amit to indulge in arguments 
over who likes the othermord. 

PROLOG Langnsge 

A PROLOG programme is a collection of 
sentences similar to the one shown above 
but the sentences are transformed into 
formal, clausal form known as Horn clauses. 
A Horn clause expresses the given informa¬ 
tion which can be used to solve problems or 
to answer queries. An example of Horn 
clause is: • 

X is a female is a mother of Y. 

In propositional logic it takes the form, 

female (X) — mother (X, Y). ( mother 
(X, Y) implies female iX)). The ‘arrow* is 
the logical connective *it” and female (X) is 
the conclusion while mother (X, Y) is the 
conditiou of the clause. In symbolj^logic 
notation a Horn clause takes the form : 

A — B, AND B, AND.AND B„ 

Its equivalent expression is: 

A OR (NOT B,) OR (NOT B,).OR 

(NOT B„) and is logically TRUE. 

Clearly a Horn clause contains at most 
one positive literal, the conclusion A, but 
may admit several conditions such as BiS. 

PROLOG is a conversational language, 
the user carrying out a sort of dialogue with 
the computer. Programming in PROLOl^ 
consists of supplying: 

(i) facts about objects and their rela¬ 
tionships and . t 

(ii) about how to deal with those 
facts ; and finally asking 

(iii) questions about objects and their 
relationships. 

A PROLOG system stores facts and rules 
and uses them to answer questions. The 
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system works out the answer by ^ making 
inferences from one fact to another and by 
generating new facts; indeed it has the 
capability of making deductive reasonings. 
Facts 

Some examples of PROLOG facts are : 
likes (amit, labanya). 
father (haribar, apu). (read as *Haii- 
har is the father of Apu’} 
brother (apu, durga). 

In PROLOG the names of all relation¬ 
ships and objects must begin with a lower¬ 
case letter, e.g. liker, father, apu etc. All 
variables, however, begin with a capital 
letter, for example : 

brother (X, durga). (PROLOG will search 
through the given database to match 
X to apu). 

Rules 

A PROLOG rule is a general statement 
about objects and their relationships and 
demonstrates that a fact depends on a 
number of other facts. The statement: 
likes (amit, X) :—female (X), likes (X, 
poetry) constitutes a rule. In plain English 
this rule states that amit likes any person X 
if X is a female and if X likes poetry. The 
clatlSi^ shown to the left of the connective 
symbol":—” (pronounced if) is called the 
‘head’ of the rule and the clause shown on 
the right constitutes the ‘body’ of the rule. 
The body holds the goals of a problem to be 
solved. 

Questions 

PROLOG is a database query language. 
The database holds facts and some questions 
may be asked about them. A question 
\ consists of a question mark and a hyphen, 
followed by a clause, for example : 

?—capital (dbaka, bangladfsh). (Is Dhaka 
the capital of Bangladesh ?). 

A Simple Program 

This program has been chosen for the 
ease of understanding and Is about family 
relationship. 

Suppose we want to establish if Durga is 
the sister of someone. First, we define the 
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clause : sister of (X, Y) is TRUE if X is a 
sister of Y. The following facts are 
supplied : 

male (harihar) 
male (apu) 
female (sarbojaya) 
female (durga) 

parents (apu, harihar, saibojaya)^ 
parents (durga, harihar, sarbojaya) 

The rule about ‘sister of’ is sister of 
(X.Yjfemale (X), parents (X,F,V.), parenia (Y,F,M) 
goal 1 goal 2 goal 3 

The rule states that X is a sister of Y 1/ 
X is a female and parents of X are F and M 
and parents of Y are also F and M where 
F - father, M = mother. 

The appropriate question would be : ?—• 
sister of (durga, X). 

To solve the problem the three goals in 
the body of the rule must be satisfied in turn 
as dcscrided below. 

The question matches the head of the rule. 
The variable X in the rule becomes‘instantia¬ 
ted’ to durga and all X’s in the rule are 
replaced by ’durga’ and a new rule : 

sister of (durga, Y):—female (durga), 
parents (durga, F, M), parents (Y, F, M) 
is formed. 

Variable X in the question and variable ■ 
Y in this rule, however, remain as yet 
unknown. 

(i) The first goal i.e. X must be a female 
succeeds as PROLOG by searching 
through the given facts establishes that 
durga is a female. 

(ii) The second goal, 

parents (durga, F, M) is matched 
against the fact, 

parents (durga, harihar, sarbojaya). F 
' becomes harihar and M becomes 
sarbojaya. 

(iii) The new third goal is •> 

parents (Y, harihar, sarbojaya) which 
is matched against the fact parents 
(apu, harihar, sarbojaya) and it 
succeeds. 

The variable Y becomes apu. Through 
pattern matching all the three goals have 
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tiliccAeded yielding X«>durga andV^apu. 
PROLOG wiil now print: 

X»apu since X in the question is shared 
with variable Y in the rule. The above pro- 
g;rain illustrates the ease of writing statements 
in PROLOG. 

In more complex problems, if an attempt 
to find a solution by ‘pattern matching* 
fails. PROLOG will use ‘backtracking* 
through the database to find alternative 
solutions. In general, problems to be solved 
are represented by clauses which are denials 
and PROLOG will use other clauses to try to 
refute the denial. A solution of the problem 
is obtained from the values of the variables 
which account for the refutation. 


£pilogiid 

God created man after His own image and 
now man is Attempting to create an intelligent 
system after his own image. This article is 
intended to stimulate interest in the design 
of an intelligent Expert System and in the 
study of the logic programming language 
PROLOG. By inventing the symbol ‘0* 
(Sunya) India in the past contributed signifi¬ 
cantly to the set of binary logical truth 
symbols. Let us hope in the coming years 
our researchers will make a greater contri¬ 
bution to the development of inferential logic 
programming and to the design of an intelli¬ 
gent knowledge-based system. □ 


ROYAL INSTITUTION OF GREAT BRITAIN 

S. K. OUHA* 


IN the world of science there are two 
“Royals" in science in Britain—^The 

Royal Society (over 300 years old) and the 
Royal Institution which will complete two 
hundred years in 1999. Quite often visitors 
to London seemed to be confused between 
the two great learned institutions. It may be 
just mentioned that the former is a scientific 
society of highest repute holding scientific 
meetings and awarding Fellowship to the 
world famous scientists in recognition of their 
original contributions to science and techno¬ 
logy whereas the Royal Institution is unique 
in its character for the various activities 
including researches carried out in its own 
laboratories since the days of. the late Sir 
Humphrey Davy, the first Director of the 
Institution. 

According to a resolution at a meeting 
presided over by Sir Joseph Banks at his 
house In Soho Square, on March 7, 1799, the 
Royal Institution of Great Britain was 
founded in the same year by Benjamin 


Thompson, Count Rumford—a native of 
Massachusetts. The purpose of founding this 
great Institution was clearly defined in the 
Managers* Minute Book as follows: “For 
diflttsing the knowledge, and facilitating the 
general introduction of Useful Mechanical 
Inventions and Improvements} and for 
teaching by Courses of Philosophical Lec¬ 
tures and Experiments, the application of 
Science to the common Purposes of Life”. * 

While the Institution was directed towards 
fulfilment of the above principal functions 
from the very beginning the activities mainly 
included researches in the present Davy 
Faraday Laboratory, Friday Evening Di»> 
courses for its members and later the famous 
Christmas Lectures for young people, smarted 
by Michael Faraday in 1826. 

In the field of research tjiere is probably 
no single laboratory in the world where dis¬ 
coveries, surpass in range and importance 
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those made in the Davy Faraday Labora¬ 
tory. To mention only a few among the 
discoveries to-date are the following : 

(1) Discovery of electrical'power ; 

(2) Miner’s safety lamp ; 

(3) Liquefaction of gases ; 

(4) Discovery of many new elements ; 

(5) Alloy steels and 

(6) Arc lamp. 

Today, under the directorship of Sir 
George Porter, FRS, Nobelman, the main 
erea of investigation is in photophysics and 
photochemistry with particular reference to 
the mechanism of biological photosynthesis. 
The Laboratory’s investigation of very fast 
chemical reactions is internationally known 
and has improved the time resolution of 
flash techniques by a factor of million over 
what was possible a decade or two ago. 
Much research effort is now going into 
photochemical methods of storing solar 
' energy and the Institution played a major 
role in founding The United Kingdom 
Section of the International Solar Energy 
Society. 

The next important function and the most 
attractive feature of the Institution became 
the Friday 'Evening Discourses, with clear 
experimental demonstrations^ by the resident 
Director and Professors of the Institution as 
well as by the outside scientists of repute 
for the diffusion of scientific knowledge 
among the public. Normally, these Discour¬ 
ses are held for the members of the Institu¬ 
tion while each member was allowed to issue 
two visitors’ cards for admission to the 
Discourses. Previously, admission to these 
bctures was free.but today visitors and 
guests are charged differentially. 

« Next in importance is the annual series 
of Christmas Lectures, with demonstrations, 
for the juvenile audience. These lectures on 
popular scientific topics consist of, normally, 
a series of six lectures during the Christmas 
holidays. Faraday himself gave nineteen 
GhrMmas Lectures, the first one on *Chefflis< 
try* in 18i7 and the last one on *The 
Chemical History of a Candle* in 1860. 
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Even today the topics and the lectures afd 
equally attractive. It is like a festival of 
science during the Christmas holidays each 
year. The writer, first as a visitor and then 
as a Member, had the opportunity of liste¬ 
ning to both the Friday Evening Discourses 
and the Christmas Lectures during 1954 
and 1972 in London. During the one hour 
long fascinating demonstration lectures 
every member of the audience remains spell¬ 
bound. 

In the early years Davy in his meteoric 
career had marked out the lines on which the 
Royal Institution was to develop. Faraday 
maintained and extended the traditions 
which his predecessor had established. 
Faraday’s successors over the last century 
and nearly a quarter have not only main¬ 
tained the same reputable traditions but 
have also extended further the activities of 
the Institution according to the needs of the 
day. 

Before coming to the present-day activi¬ 
ties it would be worthwhile to mention some 
of the great names who realized the dreams 
of the founder Count Rumford. 

Early in 1801 Rumford, with the concu¬ 
rrence of the Managers, engaged as lecturer 
in Chemistry a certain young Cornishman 
Humphrey Davy, an apothecary’s assistant, 
already known for his discovery ot the 
anaesthetic properties of nitrous oxide, 
laughing gas. The minutes of the Managers 
record their decision on February 16 "that 
Mr. Humphrey Davy be engaged in the 
service of the Royal Institution in the capa¬ 
cities of Assistant Lecturer in Chemistry, 
Director of the Laboratory and Assistant 
Editor of the Journals of the Institution; 
and that he be allowed to occupy a room in 
the house, and furnished with coals and 
candles ; and that he be paid a salary ^ one 
hundred guineas per annum”. Later on %r 
Humphrey Davy became one of the first in 
the line of famous ResklenI Professors who 
have , guided the deitiajei of this , groat 
Institution. 

Soon after the Advent of Davy the next 
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/'attolit name was br. Thomas Young, the 
newly appointed Professor of Natural Philo¬ 
sophy. Thomas Young became famous for 
his researches bn the interference of light. 
His. work was later extended by the French 
physicist Fresnel. Since then Young’s 
reputation had steadily grown) and Young- 
Fresnel are jointly known internationally 
for their wave theory of light. 

While Thomas Young worked for a short 
period of two years only Davy spent long 
years upto 1823 at the Institution. During 
this period Davy became world famous for 
the invention of Miners’ Safety Lamp and 
his researches in. electro-chemistry. His 
devotion to experimental work and his 
powers as a lecturer established Davy as a 
great scientist and as an expositor of scienti¬ 
fic researches in layman’s language with 
experimental illustrations. Since the days 
of Davy scientific researches and exposition 
became and have remained, the twin pur¬ 
poses of the existence of the Royal Institu¬ 
tion. 

The Institution’s reputation was further 
enhanced since Sir Humphrey Davy appoin¬ 
ted young Michael Faraday as his -assistant’ 
in 1813. His long training as assistant) first 
to Davy and afterwards to Prof. Brande, 
gave Faraday a wide knowledge of experi¬ 
mental chemistry and a remarkable degree 
of skill in handling the simple apparatus of 
the day. Through his continuous brilliant 
researches in chemistry and electricity 
Faraday became the first Fullerian Professor 
of Chemistry in 1833 and continued upto his 
retirement in 1867. During his long career 
Faraday established himself as a great scien- 
'tist through his bontittuous discoveries is the 
field of chemistry and electro«magnetism. 
His discovery of the machine (dynamo) for 
electric power generation in 1831 made a 
great impact on the industrial revolution In 
Britain and also throughout the world. In 
1931 Faraday Colorations to do honour to 
the fltemory of the ^est man end bis dheo- 
very attradted a remarkable interbational 
gagiefmg.of scientists imd ebghieeiii in the 
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lecture *theatre of the institutiba> buring 
the same period) as mentioned earlier^ 
Faraday made the Institution attractive 0^ 
unique in character through his fascinating 
Friday Evening Discourses and Christmas 
Lectures. % 

Among the Professors of Natural Philo¬ 
sophy the successors of Dr. Thomas Young 
who made the Institution famous were John 
Tyndall (1853-1887), The Lord Rayleigh 
(1887-1905), Sir J. J. Thomson (1905>1920), 
The Lord Rutherford (1921-1937) and Sir 
Lawrence Bragg (1938-1953)) who later on 
became the Fullerian Professor of Chemistry 
and Director of the Institution. 

Since the retirement of Michael Faraday 
as Fullerian Professor of Chemistry and 
Director of the Institution in 1867 he was 
followed by the great men of science : 

William Odling (1868-1873), John Hall 
Gladstone (1874'1877), Sir James Dewar 
(1877-1923)} Sir William Bragg (1923- 
1942), Sir Henry Dale (1942-1946), Eric K. 
Rideal (1946-1949)) Edward N. daC. And¬ 
rade (1950-1952), Sir Lawrence Bragg 
(1953-1966) and the present Director Sir 
George Porter (1966- ). 

As the writer had the pleasant opportunity 
of visiting the Royal Institution since March 
1954 till October 1972 during the days of 
the late Sir Lawrence Bragg and Sir George 
Porter he had, besides listening to their 
marvellous demonstration lectures) witnessed 
the developments in the activities of the In¬ 
stitution during this period. Sir Lawrence 
Bragg introduced two important series of 
lectures viz., Schools Lectures since 1954, 
still continuing, and the Lectures for Civil 
Servants to educate the top civil servants In 
the potentialities and the applitetlons of 
science—now not regularly held. His first 
series of Schools Lectures on ’Tioiil^, Famous 
Scientists at the Royal Instituticm* with 
demonstrations of their cta^ckl experiments 
attracted school children from all over the 
country and contlniied, likb a film show, for 
more than a year ot sb. Among other thin^ 
Sir George Poricriiii adfied the niotoehO- 
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mlstry Discussion Groupi Young Membeis* 
Group and Other Lectures like Mountbatten 
Lecture etc. Today the whole range of 
activities may be catalogued as follows; 
Friday Evening Discourses 
Christmas Lectures 
SChooIs Lectures 
Library Discussion Group 
History of Science Discussion Group 
Photochemistry Discussion Group 
Group Visits 

Young Members’ Group and 
Other Lectures. 

While the Friday Evening Discourses 
and Christmas Lectures still remain the main 
features of the Institution, covering topics 
in all branches of science and technology, 
it is Interesting to note that the lecturers for 
the above two series, though not paid any 
fee, feel honoured to be invited to deliver 
these lectures. Among the Indian scientists 
the late Sir J. C. Bose had the honour of 
delivering three Friday Evening Discourses 
during 1897 and 1903 on the results of his 
researches in electromagnetic waves and 
plant responses. In recent year, Prof. M. 
G. K. Menon delivered a memorial lecture 
on the late Dr. Homi J. Bhaba. 

It may be mentioned here that all the 
above-mentioned research and academic 
activities are carried out today by the Pro¬ 
fessors (including the Director), and Readers 
supported by a number of devoted research 
workers, experimental officers, technicians, 
laboratory assistants and one workshop 
superintendent on the technical side. The 
current list includes seven Professors—one 
each in Astronomy, Chemistry, Experimental 
Medicine, Natural Philosophy, Physics and 
Physiology. 

The Royal Institution has also been 
unique for its successful management in an¬ 
other aspect. Since its birth in 1799 the 
Institution has remained a solely private In¬ 
stitution without any State grant. Member¬ 
ship subscriptions, private donations and 
endowments, and industrial grants are the 
spurcea of Inepme, In this respectjl our leara* 
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ed societies in India have enough to iearh 
from the Managers of the Royal Institution. 
The Institution has been patronized by the 
Royal family since its inception in 1799—the 

present Patron is Her Majesty Queen Eliza¬ 
beth II. 

The Officers of the Institution include the 
President, the Treasurer one Secretary, four¬ 
teen Managers (of whom five are Viw>Pre- 
sidents) and fourteen Visitors or the purpose 
of inspecting and examining the Institution, 
and the receipts and payments thereof and 
reporting thereon. 

While it is known that our late Sir J. 
C. Bose founded the Bose Institute in 1917 
on the model of the Royal Institution but, 
unfortunately, it has miserably failed to 
follow the pattern of Friday Evening Discou¬ 
rses for the diffusion of scientific knowledge 
through experimental demonstrations among 
the public. 

Now that the Birla Industrial and Tech¬ 
nological Museum is celebrating its Silver 
Jubilee during 1983-84 it is suggested that 
the same Museum—the first of its kind in 
India—may consider introducing at least an 
annual series of popular demonstration 
lectures similar to Christmas Lectures of the 
Royal Institution. In executing such pro¬ 
grammes perhaps the Museum authorities 
may form an Advisory Committee drawing 
members from the organisations like Indian 
Science News Association, Indian Science 
Congress and Science Club, Calcutta, which 
are all engaged in the popularization of 
science and technology. 

While stressing the importance of such 
popular lectures on science and technology 
in India it would be appropriate today to 
mention what Sir George Porter, during hia 
last visit to Calcutta in January 1982, told a 
press reporter. According to the press report 
Sir George stressed that anyone who did not 
understood the spirit of science lead a very 
incomplete life. Non-soientific attitude harms 
progress. 

Fimilly, Ipiow much, devotod haye. been 
the successive Directors of the Royal Insti¬ 
tution may be guessed, from ^ir.^ George’s 

8CIBNCB AHD CULTURE. SBPTBlfRBB* 19M 



pFtio fttotement that his domestic life is 
ioterestiog for a rather special reason. Since 
he resides in the Royal Institution honoured 
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G. K. CHAKSAVORTY 

Si 

Late Prof. Girindra Kumar Chakravorty 
is no more among the zoologists. He passed 
away on 23rd May at the age of 81, leaving 
behind his only son and four daughters and 
many friends and admirers. His wife pre¬ 
deceased him. He obtained his both B. Sc. 
and M. Sc. degrees from the University of 
Calcutta and he stood first in the final M.Sc. 
examination (1928) and subsequently joined 
the University as a Lecturer in Zoology. 
He served this University in many capacities 
with distinction and honour. Those of us 
who received lessons in both basic zoology 
and helminthology from Girindra Kumar 
know how thorough he was in teaching and 
research. His grasp of the subject was 
clearly manifested in his editorial exercises 
for the Proceedings of the Zoological Society 
of Bengal for a longer period of the Society’s 
history. It is needless to say that the 
Proceedings received wide appreciation 
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Feacefill uses of Nuclear Energy 

Pregramineef OapartmanCof AComfc Inergy 
eflflOf* (tfU-M) 

Nuclear Fewer Fro|f«miiie: 

Ae a result of csmsistmit ^orts towards 
adf-relitmpe India is today oue of the few 
cotmti^ ta the Woirldi and the only one;among 


by names such as Rumfordi Humphrey I>avy 
and Faraday he remarked, ”1 live with a lot 
of distinguished scientific ghosts*. □ 


throughout India and abroad because of his 
untiring efforts and meticulous skill. 

As a man Girindra Kumar was humble, 
dignified and won both love and admiration 
from his students, colleagues and non-teach¬ 
ing employees. No administrative or acade¬ 
mic problem was an issue to him. He could 
solve those quite easily without hurting 
anybody’s feelings and sentiments. On 
retirement from the services of the Univer¬ 
sity of Calcutta he joined the Dantan 
College, Midnapore, as an administrator. 

Girindra Kumar will be remembered by 
the future zoologists for his notable contri¬ 
butions in the field of systematic helmintho¬ 
logy for which he never clamoured for fhnd 
or equipments. He had an excellent record 
of highly productive years during 1936-48 
when he was engaged on the characterization 
of helminths from the common fishes, birds 
and mammals. He bad an unusually rare 
virtue in his sincerity, persistence and search 
for classical beauty in natural events. □ 
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the developing countries, to attain Klf-relianoe 
in all aspects of puclear power generation, 
starting from prosp«:ting and mining of 
uranium to fuel reprocessing and waste mana¬ 
gement as well as plutonium reticle. As the 
only viable alternative, in the fchKseeable future, 
to fossil fuel baW power, a terget of 10,000 
MW for establishing Ihe nuclear power gene¬ 
ration capacity hy the year '2000 has been set, 
constituting aboiR 10 per cent of total power 
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generation capacity in the country at that time. 
The necessary capabilities to attain this target 
have been built by the Department with the 
cooperation of industry. Indigenous design 
of 235 MWe pressurised heavy water reactors 
(PHWRs) has been standardised and these, 
along with indigenous 500 MWe PHWRs a 
little later, will provide the backbone of the 
programme. Necessary inputs such as uranium 
and heavy water will also be made available 
within the country. 

The nuclear power generation capacity 
increased to 1095 MWe with Unit 1 of MAPP 
beginning commerciafoperation on January 27, 
1984. During 1983-84 the revenue earnings 
of Government from the sale of electricity from 
the nuclear power reactors amounted to 
Rs. 116.90 crores. 

Tarapur Atomic Power Station ; 

TAPS completed 14 years of operation and 
achieved a cumulative capacity factor of over 
50 per cent. The Station generated 1554 
million units of power upto the end of 1983, 
supplying 720 million units of Maharashtra 
and 706 million units to Gujarat. The first 
consignment of enriched uranium from France 
was received in May 1983. Concerted efforts 
are being made to indigenously manufacture 

and procure spare parts for the plant from 
alternative suppliers. 

Rajattha^i Atomic Power StoClon: 

After generating 5872 million units of 
power since^ it began commercial operation, 
Unit 1 of RAPS was shut down in March 1982 
due to cooling water (light water) leakage from 
its south end shield. Considerable original 
work in problem identification was carried out 
to determine the nature and extent of the defect 
and related solutions and investigations are 
being continued to solved the problem. 

Unit 11 of RAPS maintained its reliable 
performance operating at about 185 MWe 
and generating 863 million units of power 
until December 1983, thus meeting 18 per cent 
of the total power consumption of Rajasthan 
jS|tate, The Unit also supplied steam equiva¬ 
lent (a 10 hjiWe power generation to the Heavy 
Water Kota. 


Madras Atomic Power Pr»)«ct: 

Unit 1 of MAPP attained criticality on 
July 2, 1983 and was synchronised to the grid 
on July 23, 1983. The unit has performed 
very well and began commercial operation 
from January 27, 1984 steadily generating 
over 200 MWe. Unit 11 of MAPP is nearing 
completion and is expected to becom£ opera¬ 
tional early in 1985. 

Narara Atomic Power Project: 

Reactor and turbine buildings for Unit 1 
have been completed while those for Unit 11 
are nearing completion. Construction of 
various facilities and installation of equipment 
and piping is progressing. The units are 
scheduled to be completed in 1987-88 and 
1988-89 respectively. 

Kakrapar Atomic Power Project: 

Work on the site infrastructure and pro¬ 
curement wd fabrication of critical compo¬ 
nents is in progress. The two units are 
expected to be commissioned in 1991 and 
1992 respectively. 

Heavy Water Programme: 

Considerable progress was made daring the 
year towards attaining self-sufliciency in heavy 
water which is the moderator and coolant for 
the Pressurised Heavy Water Reactors 
(PHWRs). The heavy water plants at Baroda 
and Tuticorin have been operating continuously 
for the last five months. Most of the earlier 
teething problems encountered in the heavy 
water programme have been overcome. The 
heavy water plant at Kota is expected to com¬ 
plete its commissioning trials by the end of 
October 1984. Work on new heavy water 
plants at Thal-Vaishet of 110 tonnes per year 
effective capacity, based on monothwroal 
ammoniahydrogen exchange process and at 
Manuguru of. 185 tonnes per ]£par effective 
capacity based on hydrogen-sulphide water 
exchange process proceeded according to 
schedule. The consmusiqning activities of 
the Heavy Wato Plapt gt Talchet wne 
however di^yed piainiy 4ue ^ power cuts, 
erratio st^liea Anontmia gas frw fortttinar 

plants and some tedhvieal pKObjemi. 
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Attempts are being made to make ammo< 
nia based plants independent of the fertilizer 
plants. A pilot plant set up at Baroda will 
be trying a new process in this regard. Testing 
ud commissioning trails of this plant are 
nearing completion. 

Hmvy Water Upgreaing; 

Heavy water upgrading plants have been 
designed and engineered by BARC. The 
first heavy water and vacuum distillation plant 
was commissioned satisfactorily at RAPS in 
September 1982 and from the very first month 
it exceeded design capacity. The electrolysis 
based heavy water upgrading plant has been 
operating satisfactorily at MAPP since March 
1981. Work on the design and setting up of 
new upgrading plants is progressing. 

Niiclaar Fuel Complex; 

The Nuclear Fuel Complex (NFC) at 
Hyderabad continued to manu&cture, fuel and 
zircaloy structural materials for nuclear power 
reactors. 

The value of production achieved for the 
fuels and Tubes Groups of NFC till December 
1983 was of the order of Rs. 18.62 crores. 

NFC expansion phase I, aimed at doubling 
the out put, has also been taken up. 

Atomic Mlnorul* Division: 

The Atomic Minerals Division (AMD) 
continued its integrated surveys and explora¬ 
tion for appraisal and building up of uranium 
and other nuclear raw material resources. 
During the year the input in exploratory 
drilling was considerably augmented and fresh 
radioactivity anomalies were identified in 
parts of Karnataka, Nfodhya Pradesh, Megha¬ 
laya, Himachal Pradesh, Uttar Pradesh, 
Rajasthan as well as additional uranium 
reserves in the Singbhum Thrust Belt of 
Bihar. As a result, total indicated and 
inferred reserves of about 73,000 tonnes of 
U,0^ have been established in different parts 
of the country^ . . . 

Indian lUrn Earfcl^LlM^nd: 

Registered in 19S0, with an authorised 
capii^l of Rs. I orpire, Indian Rare Sarths 
Limit#(lRIB) tins been operate a pl^ at 


Aiwaye,*' iweraia to process momzno noui 
beach sands, two minor sand separator {daots 
at Manavalakuruchi, in Tamil Nadu and 
Chavara, in Kerala and n Thorium Plaivt at 
Trombay, IRE is also setting up at Cbhatra- 
pur, Orissa, the Sands, Complex ((^CHd). 
The Company is a major exporter of rare 
earths and minerals. 

During the year 1982-83. IREs sales 
turnover was Rs. 16.47 crores, roistering an 
increase of 21.5 per cent. IRE made a net 
profit of Rs. 1.39 crores, an increase of 34 
per cent over the previous year. The company 
has been paying dividends to the Government 
for the last two decades. 

Uranium Corporation of India Ltd.: 

Registered in 1967, with an authorised 
capital of Rs. 15 crores, the Uranium Corpo¬ 
ration of India Ltd, undertakes mining and 
milling of uranium ores on magnetite and 
copper concentrates as by-products. UCIL 
also produces sulphuric acid mostly for its 
own consumption. 

Under UCiL expansion programme, the 
plant at Rakha for uranium recovepy from 
copper tailings was commissioned in February 
1983. Project report for setting up another 
uranium recovery plant at Mosabani has been 
finalised. The new Bhatin mines project is 
expected to be completed in about three years. 
Project reports for Narwapahar and Turamdih 
projects are under preparation. During 1983- 
84, the production of uranium concentrate 
was highest since the commencement of opera¬ 
tions in 1968. The overall capacity utilisation 
in terms of production of uranium concentrate 
was 97.7 per cent and the quantum of ore 
rained and processed was higher than the 
previous year. 

UCIL earned profit during 1982-83 and 
contributed to the exchequer Rs. 57.47 lakhs 
by way of duties etc. 

ilKtronlCf CoraoratloB of India Ltd.: 

The Electronics Corporation of India Ltd. 
(EdL) was incorporated 'fa 1967 with an 
authorised capital of Rs. 10 croms to take up 
commercial pcodu^ion of Nudear electronic 
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Instruments, components and equipment deve* 
loped by BARC and TIFR. Later the Corpo¬ 
ration diversified its production and established 
itself in various fields such as communication, 
instrumentation, nuclear and consumer 
electronics. 

ECIL maintained steady progress during 
1983-84 in major thrust areas. The production 
of the most powerful Indian built computer 
system-332 has been stabilized. 

During the year 1982-83 ECIL’s produc¬ 
tion was Rs. 60.47 crores and net profit of 
Rs. 2.13 crores was earned. 

Nuclaar Safety: 

During 19S3-84 the Department’s plants 
continued their good safety record. The safety 
status of the plants remained under continuous 
review by the Safety Review Committee. An 
Atomic Energy Regulatory Board was est¬ 
ablished during the year to carry out certain 
regulatory and safety functions envisaged in 
the Atomic energy Act. 
lafeernational Relations : 

India was once again designated to the 
IAEA!* Board of Governors as one of the 
globally most advanced states in the techno¬ 
logy of atomic energy including the produc¬ 
tion of source materials. India continued to 
cooperate with other countries, particularly 
developing countries, in peaceful uses of* 
atomic energy. □ 

Nuctear India 


New material for nfillslag solar energy 

A new material which absorbs the sun’s 
energy and transmits it with a greater degree 
of efficiency than has been known till recent¬ 
ly has been developed at the Hebrew 
University of Jerusalem, Israel. 

The material, a combination of plastic 
and glass components, uses 30% of the solar 
energy which it absorbs. The nature of the 
new material is such that it can concentrate 
ji large quantity of light on a small area and, 
therefore, would require bnly a small 
amount of solar cells in order to turn solar 
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energy into electricity. By connecting solar 
cells to surfaces of the material, solar energy 
can be converted into electricity for home 
or industrial utility. At the same time^ it is 
also possible to attach optical fibres to the 
material and thus employ solar energy for 
operating telephones and computers. 

The cost of electricity derived *from this 
material will be 10-30 times cheaper than 
solar energy now obtainable from solar cells 
and will be equivalent to the cost of conven¬ 
tionally-generated electricity. It is already 
worthwhile to enclose roofs and terraces 
with this new material instead of glass. 
The material will be most efficient in multi¬ 
story structures, especially office buildings 
with a large number of communication lines 
and computer systems. □ 

Ntws from Israel 


Biology and propagation of Golidtella acarosa 

At the Central Salt & Marine Chemicals 
Research Institute’s Marine Algal Research 
Station, Mandapam, the growth of Gelidiella 
acerosa in two different ecological habitats 
in the Mandapam region and certain exter¬ 
nal factors controlling the agar production 
were studied. 

The researcher P. V. Subba Rao observed 
a conspicuous peak in vegetative growth for 
the alga following summer months. The 
alga propagates itself vegetatively, although 
tetrasporic plants are fairly common. Two 
growth forms of the al^ existed in the 
Mandapam area, corresponding to the open 
shore at Ervadi and lagoon at Rameswaiam; 
this'was supported by reverse transplants. 
Compared to the Rameswaram plants, the 
Ervadi population was distinctly more pro¬ 
ductive in respect of bushiness, percentage 
cover, ^owth rate, population biomass and 
half-yearly life-cycles. However, the agar 
traits did hot show significant differences. 
The maximum agar production was debyed 
after the peak p^iod of vegetative growth 
in the lagoon habitat and was eoneurrant 
with the growth peak in the i^en shore.- 
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based on the chromosomal number, the 
Ervadi population was classified under 
separate cytotype. The open-shore form 
appeared to be evolved as an adaptation to 
the environment, exhibiting phenotype diffe¬ 
rences in the number and advanced type of 
branch systems. Pre-treatments with growth 
regulators enhanced algal growth in field- 
cultivation experiments. The effective type 
and concentration of growth regulators were 
ascertained. 

The study of the regrowth of differentia¬ 
lly harvested populations at bimonthly 
intervals indicated the existence of a short 
recovery period under moderate harvest. A 
harvesting schedule for the alga was drawn 
based on these observations. □ 

CSIR NewB 


Hope for Lenkaeinla sufferers 

Australian scientists have made an 
important development in genetic engineer¬ 
ing which offers new hope for the understan¬ 
ding and treatment of leukaemia. 

Two research teams from the John Curtin 
School of Medical Research at the Austra¬ 
lian National University, Canberra, have 
successfully cloned the gene vital for the 
reproduction of blood cells. They have 
isolated the gene in mouse cells and are 
optimistic that they can now isolate the 
corresponding gene in humans. The cloning 
of the gene, called interleukin-3, also marks 
the beginning of a new area in research on 
the factors which regulate the formation of 
the different blood cells from stem c^s in 
bone marrow. 

Leukaemia, once an incurable cancer, is 
characterised by an uncontrolled prolifera¬ 
tion of white blood ceUs. Patients with 
severe leukaemia can be treated wiUi cytolo- 
xic drugs. These kill both the leukaemic 
cells and normal bone marrow cells from 
whldi they are doived.^ This often results 
in the need for bone-marrow transplantation. 
In the AorHerm, tiie holation of human 
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interleukin-3 would be valiuble inH>eeding 
up the recovery of patients with bone- 
marrow transplants. In the longer term, 
the discovery offered for the first time a 
‘‘handle on the mechanism” by which white 
blood cells proliferate. 

Transplant patients now are left for a 
long period without adequate white blood 
cells to ward off infection. It might be 
possible that some people suffering from 
leukaemia could have their own healthy 
bone-marrow cells grown in the laboratory 
and injected back to replace diseased 
marrow. p 

Australian In/orniation Ssrviee 


Satellites helps to eradicate disease 

Mustering cattle with satellites helps 
Australian agricultural experts pinpoint areas 
of the country hiding undetected cattle. 

Landsat IV satellite imagery is one of the 
latest tools contributing to continent’s natio¬ 
nal survey of its cattle in a campaign in 
eradicate bovine tuberculosis and brucello¬ 
sis. Australia hopes to get rid of both 
diseases by 1993. One or other of these 
diseases now infects 10% of nation’s herds, 
placing about 3.6 million cattle at risk of 
contamination. 

The difficulty of mustering cattle for herd 
testing is the biggest obstacle facing the 
eradication program in northern Australia. 

Using Landsat, Peter Laut of CSIRO, has 
developed a method to estimate how much 
of the northern cattle country fits into speci¬ 
ally defined categories of mustering difficulty. 
He examined the range of landscape types 
and their extent and approximate distribution 
so that the Bureau of Animal Health could 
accurately estimate the costs involved ins 
clean muster. His study area extmided to 
cattle stations in the rugged country in the 
north and included the Kimberleys of 
northern part of Western Australia and the 
taU grasslands of the Nothern Territory 
inhabited by water buffalo. He used the. 
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li: 500,000 Landsat images to identify six 
types of vegetation in the study area. Link¬ 
ing the previously published map data with 
corresponding Landsat images, he estimated 
what proportions of each 4 km' and 100 km* 
cell were easy or dilhcult to muster, in terms 
of vegetation and land forms. 

The Bureau of Animal Health will use 
Laut’s results to develop a more accurate 
estimate of the cost of the mustering requi¬ 
red to complete the TB eradication pro¬ 
gramme. . In areas where mustering would 
be too costly search destroy operations, 
using helicopter-borne marksmen, will 
probably have to be implemented □ 

Austrmlian Information Setyice 

Absence of sunlight linked with bone fractures 

Elderly men and women who spend most 
of their time indoors, away from sunlight, 
appear to run a high risk of bone fractures. 
Vitamin D, which is essential for healthy 
bones, is produced in the body when the 
skin is in light. 

A team of medical scientists from South 
Australia reported to an international sym¬ 


posium on bone disease held in Adelaide 
that evidence existed to suggest that lack of 
sunlight—the body’s main source of Vitamin 
D—contributed to n high incidence of hip 
fractures in the 70-80 age group. Vitamin 
D is needed for bones to take up (»lcium 
and Phosphorus—minerals which are essential 
for bone growth and stability. * 

The team, from the South Australian 
Institute of Medical and Veterinary Science 
and the Royal Adelaide Hospital, after 
examining "household” patients in a large 
metropolitan nursing home, said that they had 
found very low levels of Vitamin D in compa¬ 
rison with another group of the same age who 
often went outdoors and whose vitamin D 
levels were normal. Exammations of a third 
group of patients admitted to hospital with 
hip fractures revealed that they had very low 
levels of the vitamin. 

The scientists remarked that they intended 
to investigate the possibility of recommending 
to public-health authorities that they regularly 
expose elderly people to sunlight or give them 
vitamin D supplements. □ 
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SEMINAR ON CALCUTTA BEYOND 2000 A.D, 


V. WATER-SUPPLY AND DRAINAGE 

WATER-SUPPLY AND DRAINAGE FOR CALCUTTA 
(Key-note Address) 

R. B. OBAKBAVARTT 


^N the subject matter before this session, 
^tlie question of population appears to be 
the most important. This matter would 
however be deliberated in another session 
and we need not go into details of it Water- 
supply will have, a direct bearing on this 
matter, while storm-drainage will have only 
marginal effect due to increase in population, 
unless the area is increased. The sanitary 
drainage, or the dry weather flow, will 
increase proportionately with the population 
but in the combined<^ system of drainage this 
would not cause any difBculty. 

Water-Supply 

To appreciate the situation beyond 2000 
A .D., it would be necessary to ascertain tbe 
present and projected arrangements. It is 
known that the water-works for Calcutta 
ace located at Palta. River water is pumped 
into 4 settling tanks (after alum treatment) 
and the pcesettled water is taken through a 
vast sedimentation basin (constructed in 
1926), on to the slow sand filter beds. These 
beds were constructed in stages from 1868 to 
1926, (totalling 59 in number) having a gross 
capacity of 99 MGD, out of which about 
15% may not be available due to maintenance 
works and.other difficulties. In 1948 a Rapid 
Gravity Filtef (18 MGD) was .installed 
which is also supplied from the sedimentation 
basin, taking the useful capacity to 100 MGD. 
In the ^sixties*, a 60-MGD unit of Rapid 
Gravity ffiltec was installed with Clariflocu- 
latot plants attachjtd. A few' of the slow* 
sand filter beds we^'dismantled to accommo¬ 
date the iq^Uation of. some other clariflooi* 
lat^ for supptementing jdie supply to ffie 
sldwi|^l|id ffitex bc& Use net capacity ds' 


thus somewhat less than 160 MGD. There 
is arrangement for chlorination of the filtered 
water at Palta. 

The filtered water is then pumped to 
Tala ground reservoirs through four pipes 
( 42*-Cl, 48*-Cl, 60"-MS and 72*-MS- 
cathodically protected), having a total 
capacity of 176 MGD. (Tbe 60" pipe is 
badly corroded and a new cathodically 
protected 60" pipe is being installed to replace 
the old one). There are three ground reser¬ 
voirs at Tala, each having its own pumping 
station. The pumps supply water direct into 
the distribution system during peak hours, 
while a major part of pumping capacity is 
utilised to pump the water to the overhead 
reservoir, which supplements the peak hour 
needs. 

The distribution system consists of Zone- 
Mains meant for different areas. On account 
of intermediate tappings (probably not in 
the original planning\ the pressure in distant 
places (like Kaligbat, etc. ) Is reduced. To 
overcome this difficulty an underground 
reservoir has been constructed at Aukland. 
Square for storage durir>g non-peak hours, 
to be pumped into the Mains during peak 
houra^ Also for the same reason the under¬ 
ground tank at Subodh Mullick fiquare has 
also been renovated and fitted with a 
pumping system. 

With the construction of the Barrage at 
Farakka, it has been practicable to set up 
new water-works at Garden Reach. This 
system is to have a total capacity of 60 MGD 
but is meant for other adjoining areas in 
addition to Calcutta arsfa^ There is some 
proposal iot augmenting the capacity of 
Pa^ Wotln bat this ii iot meeting the needs 


of the i^alta Service district. ( Already lO 
MGD unit has been commissioned at Garden 
-Reach \ If a reasonable quantity of Garden- 
Reach water is made available. for Calcutta, 
the latter area would have somewhat less 
than 200 MGD. 

in addition to the Filtered Water supply, 
Calcutta has also an unfiltered water arrange¬ 
ment from two pumping stations on the banks 
of the Hooghly, The water is meant for 
fire-hydrants and flushing of the latrines in 
North Calcutta. Silting and corrosion 
damages have affected the working of this 
system and there was a proposal to abandon 
the system. In such a case there would be 
increase in the demand for filtered water. 

While the seminar speakers would discuss 
on the needs of the projected population, 
and examine as to whether the arrangement 
expected by 2000 A. D. would meet the 
needs, they may also consider the following 
important points: 

(1) The maintenance of slow-sand filter 
beds is a rather delicate process. The useful 
life and efficiency of the sand-bed depends 
upon proper maintenance of the schmut- 
zdecke formed at the top of the sand-bed. 
This layer arrests practically all the fine silt 
and allows only the clear water to pass 
through the sand-bed. However this layer 
cannot withstand high differential head, 
which is specified as 4 inches. This is achieved 
best by using automatic controls 1 have 
seen a few of these equipments in the stores 
at Palta, but it did not appear to me that 
any of these had ever been used. The control 
is exercised by manual control of delivery 
valves left to the field workers, who may not 
have proper appreciation of the limitation of 
head, when they are required to arrange for 
increased supply. As a result the scbmut- 
zdccke might be damaged allowing fine silt 
to pass through the sand-bed below. Once 
the sand beds are choked, by such operation 
over the mont^, the filter bed would work 
inefficiently. May be due to this, the capa¬ 
city is'Ususlly lower than estimated. 

(2) The speakers, would! have to deK- 


berate on the per capita per day requirement 
of filtered water taking into consideration 
that the unfiltered water supply may not be 
available. Also increasing standards of 
living are to be considered. In arriving at 
this they are to consider the wastage and 
misuse of water in houses and on the streets, 
unless some positive ideas can be worked out 
to take care of the same. 

(3) They are to consider the require¬ 
ments for the new urban areas growing up 
officially and unofficially in areas adjoining 
the city, from where there would be demand 
for water. They are also to consider addi¬ 
tion of commuters to the city. 

(4) If the Salt Lake city is to be supplied 
from Tala, the possible requirements are to 
be considered. 

(5) No doubt some of the multistoried 
btiildings coming up are providing for their 
own deep tube-wells, but high draw-down 
from such uncontrolled arrangements is likely 
to lower the ground-water table to make it 

. unpracticable for the usually available pumps, 
as happened in California in the fifties. 

(6i Consideration is to be made for 
projections after 2000 A. D. 

Drainage 

The City has been located on the bank 
areas of the Hooghly, where it has a natural 
slope from west to east. Originally the 
drainage was led into the adjoining Bidya- 
dhari channel. After its deterioration, the 
new out fall system was built up leading 
the drainage to the Kulti river. 

Oilcutta area from Bagbazar to Bally- 
gunge (including Alipore and. New Alipore). 
is served by the combined (Storm drainage 
and sanitary drainage) system. The drai¬ 
nages are collected from houses and guHy- 
pits and taken to the Palmer Bazar and 
Ballygunge pumping stations tbrouidi under- 
ipound sewers. During the monsoon months 
the combined drainage -is pumped into the 
storm water .outfall channel imd discharged 
into'the Kuhd through shdces. During the 
non-monsoon m<mths, the dry weather flow 



(DWF) is tdken to Bantala for primary 
treatment from where the e£Quent is taken 
and discharged into the Kultt, through the 
DWF channel 

After taking over the outfall system, the 
I & W Department resectioned the storm 
water channel to the maximum section 
practicable within the land width acquired. 
This has been found to accommodate the 
drainage of Calcutta ( excluding Manicktala 
block) including Tollygunge-Kasba area, 
which drains through the Panchannagram 
canal and pumped into the outfall channel 
at Chowbhaga. The Kristopur canal has 
been converted into £ drainage channel to 
take the drainage from Manicktala block and 
from Salt-Lake city. Lake Town, etc. The 
Manicktala Block has combined systems in 
Ultadanga and Beliagbata areas, but the 
central lower part has separate system of 
drainage. The Salt Lake city has a separate 
system with its sanitary drainage treated in a 
treatment plant. The storm water is drained 
into the Kristopur Canal 

The drainage from Manicktala block is to 
pass through Kristopur canal} the drainage 
from Ultadanga and Beliagbata areas are 
initially taken through the Circular canal by 
gravity fbw. The Bagjola canal takes in 
the drainage from Cossipur and adjoining 
areas. Local areas near Topsia, Pagladanga 
and Kulia-Tangra are drained into the outfall 
channel through respective pumping stations. 
There are two important intermediate pump* 
ing stations at Raja Dinendra Street and at 
Mominpur for boosting up the drainage, but 
there is operational difficulty, when the sewer 
downstream is already running full during 
heavy rains. 

In the combined system area the runoff 
provided in the sewers are one-fourth inch 
per hour for ncnrtb Gflcucta and one-sixth 
inch per hour for the; south Calcutta. These 
are too small ptpvu$Mis in comparison to the 
estimated rwioff based tipon rainfall and time 
ci ^neentratipn, avep assmning that there 
would i^ndation on the streets once in 
turomeh^ difference is quite : app' 


reciable in respect of smaller sewer pipes, 
because the time of concentration in such 
cases are small and concentrated flow is 
higher. As a result there is frequent inunda* 
tion in the combined system area. To. over¬ 
come this difficulty overflow sewer pipes art 
being laid wherever practicable to bring 
relief to the combined service sewera The 
newly designed separate system conduits are 
generally based upon the two-months’ fre* 
quency of inundation. The overflow conduits 
are to drain into the Tolly’s Nullah and 
Circular canal generally by gravity flow. 

Apart from the inadequate provision in 
the combined system sewers, the scanty 
fbw during the non-monsoon months laden 
with high proportion of solids, deposits the 
silt in the sewers, which cannot be fully 
cleared durbg the monsoon ibw, particularly 
near the pumping stationa The normal 
luactice is to make attempts to clean the 
sewers by manual labour, which is extremely 
difficult in most cases. Lately mechanical 
applbnces are bebg used, but in some cases 
these are causing damage to and even 
collapse of the sewers. 

On the subject of storm-water drainage, 
the seminar speakers may consider discussing 
the gradual extensions of the city on the 
eastern side, which in any case would have 
to be drained through the three outfall 
channels mentioned above, until new 
channels are excavated. The result will be 
that the frequency of overfboding of the 
outfall channels would be increased. 

As regards sanitary drainage, it may be 
said that the DWF from the combined system 
areas is only primarily treated and hence it 
pollutes the Kulti river. For the Sait Lake 
area there is proper treatment plant. For 
Manicktala area the combined drainage is 
taken through B^topur canal and thus 
pollutes the Kultl The central low area of 
Mantcktab block may be provided with a 
treatment plant. For the Tollygunge-Kasba 
area tbe proposal is to have an exidation 
pond! immediately which would be replaced 
by. proper treatment . plant in due coutm. 
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Although lands have been acquired for the 
treatment areas, nothing else has been done. 
In the meantime the area has been crowded 
pn the fringes of Tolly's Nullah and the 


sanitary effluents are discharged into the 
storm drains draining into the Tolly's Nullah 
causing hazard to the bathers in the Nullah 
(Adi'Ganga), □ 


CALCUTTA'S WATER-SUPPLY AND DRAINAGE 
SISIB KUMAR NBOGI 

Municipal Engineering Directorate^ Govt, of West Bengal, Calcutta 


'"rHE Master Plan for WatcrSupply, 
Sewerage and Drainage for Greater Cal¬ 
cutta was prepared by Calcutta Metropolitan 
Planning Organisation (CMPO) in 1965 
and that in collaboration with W. H. O., 
CMWSA and CM DA were constituted for 
execution and maintenance of the projects 
identified by CMPO in their Master Plan. 
During execution both CMWSA and CMDA 
felt the necessity of some modification of the 
earlier proposals/plans of CMPO and they 
also felt that CMPO’s Master Plan for 
Water-Supply, Sewerage and Drainage 
should be up dated. CMDA was created in 
1970. 

Water-Supply 

Northern portion of CMD (Calcutta 
Metropolitan District) was proposed to be 
fed from underground water. The Southern 
CMD due to bad quality of underground 
water and poor reservoirs is to depend on 
treated water from the river Hoogbly. 
Salinity and pollution factors ate making the 
water treatment process and plans costly. 
The existing congestions of the roads due to 
traffic and underground services make the 
execution of the programme hazardous. 

CMPO could not anticipate faster growth 
rate and industrial demand of water of the 
southern industrial zones like Haldia, Falta, 
Kblaghat, etc., on Calcutta's system. The 
price escalation baffled all eseimationa The 
cost of treated water became very high. Per 
capita consumption of water prescribed by 
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CMPO had to be slashed down. Renovation 
and replacement of the old worn-out pipelines 
could not wait The Cathodic protection to 
the worn out pipe lines and also encasing the 
pitted waterlines with concrete were not feasi¬ 
ble due to very bad condition of the pipe lines. 

The geographic look of CMD area started 
changing thus making the Southern CMD 
more and more populous and expanding. 
Water-Supply Districts proposed by CMPO 
in 1965 had to be redrawn. 

With the increase in the cost of production 
of water and maintenance of the water-supply 
system the existing water tax both in the 
Calcutta Corporation area and in other 
municipal areas proved to be insufficient. 
CMWSA riiougbt of introduction of water 
meters to every household. But it would 
mean additional capital expenditure to the 
tune of a few crores of rupees and also a huge 
maintenance. Due to bad quality of under¬ 
ground water (big dhi tube-wells) the life 
of the water meters is bound to be reduced, 
thus making the entire project costly* * 

CMDA is supposed to draw up an up¬ 
dated Master Plan to speak about the situa¬ 
tion beyond 2000 A.D. The plans that are 
being prepared by CMDA are mostly short 
term .project plans; I propose that a separate 
agency should be engaged by CMDA to 
update the existing mastar plan (upto 2000 
AD .) and'<^aw up a plan upto 2025.. 

Sewerage aiad Oralaage 
Master Plan of CMPO prdpomd separa¬ 
tion of sewerage (sewage canying pipeline ) 
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from drainate (rain water caitying pipefoei). 
Due to paucity of funda and alio narrowness 
of the roads and traffic congestion the work 
could not be proceeded fast. Moreover, 
newer township areas around Calcutta drew 
more attention thm the old Calcutta areas. 
At the same time the main-outfaU system of 
the Calcutta City failed miserably as the 
Planning Commission but less stress on the 
drainage of the rural areas, thfbugh which the 
Calcutta outfall passes. Though there was a 
great promise that southern West Bengal 
specially the Sunderban Areas would get 
sufficient funds to develop the estuarine 
areas of the Gangetic Delta, in actual prac¬ 
tice nothing big came out. Similar is the 
situation with the Western CMD. Unless 
there is any assurance of a big outlay to 
develop the drainage of the suburbs of 
Calcutta, mere improvement of the interval 
system won’t help much.' 

Pumping of sewerage or rain water can be 
a temporary solution for a short period. It 
increases the cost of pipelines and also the 
cost of maintenance. In any situation, 
improvement of sewerage and drainage facilir 
ties and its maintenance is a huge burden 
on the local bodies. Even if CMWSA main¬ 
tains it, they must have sufficient authority 
to realize additional taxes from the benefi¬ 
ciaries so that the system can be maintained 
efficiently. 


Besides the pernuneiit sisideBts a few 
lakhs of floating people come to CMD foe 
their business and livelihood. These people 
should pay for the civic facilities that they 
enjoy during the few hours they spend in 
CMD. 

CMPOs Master Plan did not work in 
details about the treatment and disposal of 
the waste waters. We should put all our 
efforts to complete the works we started 
(e.g. Howrah) and also draw up detailed 
plans for all other areas including Northern 
CMD. 

Shti Subrata Sinha, the noted geologist is 
against expansion cf the southern CMD for 
planned township. In his opinion the water 
logged southern CMD is bad in all respects. 
It is better that satellite townships should be 
developed in Northern and North-Western 
CMD area, if necessary by revising the 
geographical boundary of CMD. This is a 
very serious proposition. CMDA 
engage a band of expert engineers and scien¬ 
tists to crystallize the stray thoughts put 
forward by the eminent thinkers. 

Nothing can be predicted about Calcutta 
beyond 20J0 A.D. before we prepare an 
updated Master Plan. CMPO prepared the 
Master Plan in 1965. CMD started work in 
1970. Let *Us prepare the revised Master 
Plan and complete it by 1590 and then 
project the CMD beyond 20C0 AD, □ 
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CALCUTTA with parts of the districts of 
^ 24 Paxganai, Howrah end Hooghly ( and 
a small area of Nadia) from the Cakutta 
urbjsa ag^omeratioa The growth rate of 


Calcutta city for the decade 1971-81 is 4.54% 
only. Thus from 1951-61 onwards this city 
has been expertmidmg a dearly discernible 
decreasittg rate of growth. From 8,4% in 





1951'61,itfellto7.579Sin 1961-71 and hai. 
now marked a further fall which is relatively 
sharp in nature. From this trend it may be 
held out tentatively that the popular belief 
that the Gilcutta city is demographically 
drawing closer and closer to a saturation 
point, is perhaps correct. On the other hand, 
the growth rate of the urban aiiglomeration 
of Calcutta tends to lend credence to another 
popular belief that the urban agglomeration 
is very much alive and still a drawer of 
crowds. How much of the growth of the 
urban agglomeration however is due to out¬ 
migration from the Calcutta City and 
immigration from beyond the urban agglome¬ 
ration itself is difficult to judge without 
complete set of migration tables. 

The urban agglomeration of Calcutta 1971 
and that of 1931 are not the same area 
geographically, the latter being larger than 
the former. This time the urban agglomera¬ 
tion of Calcutta covets apart from Calcutta 
Municipal Corporation itself ( which is co¬ 
terminus with Calcutta district) 3 units in 
Nadia, 76 units in 24 Parganas, 38 units in 
Howrah and 26 units of Hooghly district The 
total population of the urban agglomeration 
in 1931 has corns to 91,65,650 against the 
1971 figure of 70,31,382 thus registering a 
30.35% increase. The population of Calcutta 
D.3trict in 1931 has 'come to 32,91,655 
registering a decennial growth rate of 4.54. 

If we consider literacy we find that the 
percentage of literates to total population 
has gone up in West Bengal from 33.20% in 
1971 to 40.88% in 1981 thereby registering 
an increase of 7.68%. In Calcutta urban ’ 
agglomeration the overall percentage 'of 
literacy rates is 65.24% in 198170 67% for 
males and 58.31 for females. In Calcutta 
Municipal Corporation the overall percen¬ 
tage of literacy rate in 1981 is 68.99 i.e. 
3.75 p.c. higher than the previous rate. The 
literacy rates for males and - females are 
73.21% and 63.07 respectively. 

In the directive principles of state policy 
of the cmistitotion of India under 'section 45 
itisseated: 
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The state shall endeavour to fsovide,,^ 
within a period of ten years from the 
commencement of this constitution, for free 
and compulsory education for all children 
until they complete the age of fourteen years 
Let us examine the position of primary 
education at the national level. The total 
population of India is 68.40 crores in 1981. 
The projected population in the age groups 
6-11 years and 11-14 years has also been, 
estimated as 8.79 ciores and 5.01 crores i e. 
a total of 13.60 crores in 1981-82 in the age 
group (6-14) years. The total enrolment 
in school classes I-VIII is 9.46 crores in 
1981-82. Therefore for the age group (6-14) 
years 4.34 crores of children are not attend¬ 
ing any school Percentage of enrolment to 
their respective age group of population is 
given below. 

TABLE 1: Enrolment Ratios ( as percen¬ 


tage ) 


Classes/Age group 

mm 

Boys 

1981-82 

Girls 

Total 

I—V (6-11 years) 

99.4 

66.9 

83.7 

VI—VIII (11-14 years) 

54.2 

29.1 

41.9 


In Calcutta Municipal area the number 
of children in the age group 6-14 years is 
about 6.58 lakhs in 1981 j enrolment ratios 
for boys in (6-11) age group is almost himdred 
per cent but for girls in the same age group, 
it is low. For the next age group i.e. (11-14) 
years the overall enrolment ratio is 70%. 

If we consider the percentage of func¬ 
tional literates and not the percentage of 
literates only then we find that the situation 
is worse. The overall figure of wastage and 
stagnation determined for the country as a 
whole by cohort method with 1971-72 as the 
base year reveals that for every 1(X) children 
ehroUed in class I only 37.02 stayed in class V 
mid for boys and girls these ^ures are 39.29% 
and 33.82 respectively. This clearly shows that 
the corolm4nt ratios are not adequate indices 
for function^ literacy because the drop out 
rate at the end of dess 1 is almost $0%. 
Before independence the /enrolihent inttio 
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very low even for class t. Heascais for 
low enrolment were given as (i) meagre 
investment in education and (ii) inadequate 
number of primary Khools in each region. 
After independence the National Government 
set up almost one school in each village ; the 
number of primary and middle schools being 
more than 5 lakhs, and in addition it also 
provided about 22 lakhs of teachers with 
improved salary scales. But unfortunately the 
things have not improved to the desired extent. 
This is a serious concern for the government. 

In the city of Calcutta there are about 
1000 primary schools and in addition 270 
primary schools under the corporation of 
Calcutta. The number of students reading 
in corporation schools is about 55,000 remain¬ 
ing children are reading in primary schools run 
by the Government. All categories of schools 
in Calcutta are not only free, but they also 
supply books to the studeiitts. The number 
of children in the age group ( 6-11) is about 
4.11 lakhs in Calcutta and to arrange school¬ 
ing for all of their we need about 500 more 
primary shools in the years beyond 2000 
A. D. Even by establishing these schools 
we are not sure whether we would be able to 
improve the percentage of functional Uteracy 
in the city because the drop out rate is very 
high. We have to seek other types of 
education which will be different from regular 
schooling because (a) cost will be prohibitive 
progressively and (b) large percentages of 
drop outs will continue. 

Interest in nonformal education in recent 
years, is getting a growing recognition and 
it has been released that education can no 
longer be viewed as a time bound and place 
bound process. In contrast to the view that 
equates education with schooling and measures 
it by years of exposure, many countries from 
the out set have adopted a cencept of 
education that equates it broadly with learn¬ 
ing, regardless of where wlwn or how learning 
occurs. In Calcutta, bey^d 2000 A.D. we 
hive to accept this btoidn View . about 
educatioa and we should not dcp^ rmlyoa 
scIkmI^' / 


Question thus defined embraces more 
than the conventional academic skills and 
subject matter. It includes for example the 
acquisition of occupational, household skiUs, 
the development of aesthetic appreciation 
and analytical modes of thinking the forma¬ 
tion of attitudes, values and aspirations, the 
assemelation of pertinent knowledge and 
information of many sorts. These different 
kinds of learning to be sure, vary greatly 
in their depth and complexity, in the time, 
effort and maturity required to attain them. 
We should recognise that education by its 
very nature is a continuing process starting 
from earliest infancy through adulthood, 
that necessarily entails a variety of methods 
and sources of learning. We have found it 
useful to group these learning methods into 
the following categories recognising that 
there is one overlap and a high degree of 
interaction between them (1) informal educa¬ 
tion, (2) formal education and (3) nonformal 
education. 

By informal education we mean truly 
life long process whereby every individual 
acquires attitudes, values, skills and knowledge 
from daily experience ^and the educative 
influences and resources in his or her environ¬ 
ment—‘from family and neighbours, from 
work and play, from the market place, the 
library and the mass media. 

By formal education we refer of course to 
the heirarchically structured, chronolt^ically 
graded educational system running from 
primary school through the university and 
including in addition to general academic 
studies, a variety of specialised programmes 
and institutions for full time technical and 
professional training. 

We define nonformal education as any 
organized, educational activity putsida the 
established formal system—whether opendng 
separately or as an important feature of some 
broader activity—-that ia intended to serve 
identifiable learning climteles and Ipaming 
objectives. 

Fomoal and infomsal i^uoatibn ate alike 
ill that both have been or^nised by sode^ 



to augment anij improve upon the informal 
learning process—in other words to promote 
and facilitate certain valued types of learning 
that individuals cannot as readily or as 
quickly acquire through exposure to the 
environment They differ mainly in their 
institutional arrangements and procedures 
and to a considerable extent in dbeir subject 
matter and learning clientelea 

To consider the educational requirements 
of children in any region and to plan provi¬ 
sions for meeting them, one must have a 
clear and realistic conception of their mini¬ 
mum essential learning needs. The ‘minimum 
package’ would doubtless differ from one area 
to other, yet despite the very diverse needs 
of different regions, there would probably be 
agreement among most educational leaders 
that in more general terms that the package 
should consist of the following six elements : 

(/) Positive attitudes towards co-operation 
with and help to one's family and fellow 
men, toward work and community and 
national development, and not least of aU 
toward continued learning and toward the 
development of ethical values. 

(ii) Punctional literacy and numeracy, 
sufficient (a) to read with comprehension a 
national newspaper or magazine, useful 
agricultural, health and other ‘how to do it* 
bulletins; (b) to write a legible letter to an 
agency requesting information etc ; (c) to 
handle important and common computation’s. 

(iii) A scientific out look and an elemen¬ 
tary understanding of the process of nature 
in the particular area for example to health 
and sanitation, to raising crops and animal^ 
to nutritions, foodacorage and preparation i 
environment and its protection. 

(iv) Functional knowledge and skills for 
raising a family and operating household. 

(v) Functional knowledge and skills for 
earning a living, including not only the 
skills required for a puticular local occupa¬ 
tion but also a knowledge of a v»ie^ of 
locaSj useful common skills for agriculture 
and noufarm use. 


^vi) Functional knowledge and skills fol’ 
civic participation. 

What is clear from this list of minimum 
learning needs is that no one mode or institu¬ 
tion of education—formal, informal or 
nonformal is capable by itself of meeting all 
the minimum essential learning needs. The 
objective cannot be reached by thi linear 
expansion of formal education what is required 
is to redesign and reform the present pro¬ 
gramme by innovative and new programmes. 

The major weaknesses of the formal 
system {both school and university) may be 
summarised as follows: 

(a) School System : State schools cover 
a very wide range both in pupil numbers as 
well as the facilities they jnake available 
inspite of various regulations on school 
admission a few large and rich schools con¬ 
tinue to grow larger and richer while the 
small and poor schools become poorer. They 
have become a more medium for competition 
than institutions imparting sound allround 
education. Excessive emphasis on Examina¬ 
tions has led to an impoverishment of the 
content of learning inside the class-room and 
dimunition of the importance of those most 
valuable outcomes that accrue from cocurri- 
cular activities. In serving primarily the 
scramble to reach the top, the needs of the 
majority who cannot get there are neglected. 
What gets most attention is subject matter 
that can be tested at national level written 
examinations. What tends to be neglected 
are others equally if not more important 
aspects of curriculum such as content of local 
relevance and practical subjects. . Hie teach¬ 
ing service is influenced liy a number of 
factors which tend to low« performance 
levels. 

(b) University System: 13ie university 
eystem too‘ expanded almost to the same 
extent as the school system in response to 
the citing demand of the society. Such 
aT paniioit insj^ite of inadequate resources and 
podk. planning led to a detecmcation ci 
qoait^. The glaring weaknesses of this. 
system ace (i) non-avnilabiltty of sa l i e nt 
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literature |n mother tongue for the large 
majoiity of undergraduate students, who 
are consequently obliged to rely almost 
wholly on notes and (ii) the failure of univer* 
sides to live up to their expected roles as 
"communities excelling in learning and 
research. The present system of formal 
education and training have many weaknesses 
which if not overcome would render these 
sectors more and more disfunctional. 

The proposed system of education will 
consist of two segments, one formal and the 
other nonformal—^both are inbuilt in the 
system. The formal will include school 
system and university system and the non* 
formal will include tertiary education system. 
Students learn that education is valuable 
when it is acquired in school through a 
gradual process of consumption, that the 
degree of success the individual will enjoy in 
the society depends on the amount of learn¬ 
ing he consumes, and that learning about 
the world is more valuable than learning 
from the world. The imposition of this 
method with an educational programme 
distinguishes schooling from other forms of 
planned education. 

The span of general education open to 
all will consist of 

(i) .4 years of primary schooling in classes 
I to IV, 

(ii) 4 years of junior secondary school* 
ing classes V to VIII, 

(iii) 2 years of secondary schooling 
classes IX and X. 

An exainination with certification at 
the tchool level will be held at the end of 
class VIII to enable early school leavers to 
obtain a certificate. This is the first diversion 
point at the end of age 14. According to 
directive principle, all children in this age 
group should get the facility for formal train¬ 
ing in accordance with the six minimum needs 
stated earlier. School leavers are expected to 
join4odustrialTrainii^ Institute and artisan 
an courses such m carpentry, pottery, black- 
smitK mcdhantcs etc. For them education is 
^ c|4a^., ParaUel to fonnal sahool8» open 
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schools will operate with time Constraint 
relaxed and syllabus modified. From class IV, 
these open schools will start functioning. 
The industrial training centres and artisan 
courses will provide the skill and open schools 
will provide general knowledge and mathe¬ 
matics. This new proposed adjunct will take 
eare of the large percentage of drop outs 
which is neatly 70%. 

The span of general education will ter¬ 
minate with the school leaving certificate 
examination held at the end of class X. 
This will be the second diversion point. 
Students will join poly technics, apprenticeship 
courses, fine arts, photography, paramedical 
courses. These courses will provide them 
with necessary skills and at the same they can 
prosecute further studies in open univer¬ 
sities which are free from time and syllabus 
constraints. The present system proposes 
to establish a link between work and study 
at every diversion point i.e. the prqposed 
structure is an open one which is distinct 
from a closed one. 

The last tow classes in the school system 
will be accessible to only to those with a 
strong academic aptitude and will prepare 
students for the university entrance examina¬ 
tion. An alternative to the present system 
would be to hold competitive examination for 
students who have completed their +2 course* 
This will be the third diversion point. It 
might be possible to organise tests by which 
brighter students with higher promise can be 
picked up for government jobs. Thereafter 
they can be given in special institutions a 
diree year degree level course in subjects 
which will equip them' for their duties in 
public service. The same scheme is capable 
of adoption by business industry as well. 

After this 2 stage, only those students 
will go to colleges who are genuinely interes¬ 
ted in higher studies and^ who have an 
academic bent of miod. The present rush 
for admission to colleges m .the vain hope 
that a degree w31 lead to a job will dis¬ 
appear. There mill be radical change of 
atmosphere in coQeiH and universities as 



aerious ninded scholars become the main 
elements in the student.population. Selection 
to universities will be based on the univer* 
sity Entrance examination. Universities will 
be developed into centres of excellence 
devoting a good proportion of their resources 
to postgraduate studies and research. 

The open university will enable those in 
employment and others who cannot devote 
their full time to studies to pursue higher 
studies. The open university will concent¬ 
rate initially on courses needed for meeting 
the urgent manpower requirements of the 
country. 

Like University Grants Commission a 
Tertiary Education Commission should be 
established for the purpose of guiding, co¬ 
ordinating, developing and supporting non-uni¬ 
versity Higher Education and Technical and 
Vocational Education. A large number of 
students on the completiop of their general 
education will be selected for tertiary educat¬ 
ion courses. These will be catered to prima¬ 
rily by 

(1) The professional colleges providing 
courses for a wide established professions. 


^2) The Technical Education authorities 
providing technical and Vocational education 
at all levels. 

(3) The Agricultural ]&lucation Board 
providing practical Agricultural education and 

(4) The open school providing self- 
enrichment courses as well as courses for 
re-entry into formal educational system. * 

All bodies mentioned above fall within 
the realm of Non-Formal Education. 

To day the country is spending a stagger¬ 
ing sum of Rs. 3,500 crores on the education 
of its 100 million students. They are taught 
by three million teachers spread over 
6,50,000 schools and colleges This includes 
3 million students in 120 universities. Parents 
spend another Rs. 8,000 to 10,0Q0 crores to 
support them. This huge infrastructure has 
failed to eradicate poverty in the country, 
on the other hand educated unemployment 
is mounting. It is expected by combining 
education with work the situation may 
change. This objective may be achieved to 
some extent by introducing integrated system 
of education. □ 


QUANTITATIVE APPROACH OTHER THAN 
NON-TECHNICAL EDUCATION 

B. BiKDYOPADBTAY 

Associate Communtty Facilities Planner^ C.M.D.A. 


h S man does not live by bread alone, a 
metropolis does not live by roads, drains, 
sewer lines and fly-overs alone. A metro¬ 
polis contain millions of living people who 
need some major community facilities which 
cannot be neglected by a responsible Govern¬ 
ment. Education is one of such facilities 
which eradicates illiteracy and ignorance and 
improves the quality of the working- and non- 
workipg population. It also helps economic 
growth, and technological progresa' 

TboDgb.iDr education the CMDA fa not 


directly involved in the planning and execu¬ 
tion of programmes, but the aspect of land 
requirement for Land Use Planning in a 
Metropolitan Area like the CMD indeed 
poses a great problem as there is^an acute 
shortage of land for various uses. 

In this discourse a' brief account for 
additional educational institutions, land and 
finance to be required beyond 2000 AD. 
(upto ^11) from 1^1 has bean nuuic. 
Some hints have also been given feo indicate 
how the requited qiiantum of institutian% 



land and financial involvement could be 
minimised* 

Existing sltnatioD 

To talk about the data soutce» the in¬ 
formation were collected from the Census, 
Education and Town & Country Planning 
Departments, Government of West Bengal 
and Anchal Panchayet 0£Sces' within the 
CMD.. The information ate of March 1971 
within the CMD boundary. The projected 
population figures have been used from 
various CMDA Planning papers (Table 1\ 


age’group are enrdled 
in H^Dn^h Schools The average enrol* 
ment is 445; 

(c) Higher Secondary: Classea XI and 
XII fall under this category. The age-group 
belonging to this level of education is 16-17 
years. This constitutes 3 per cent of the 
total population. There is no exclusive 
institution for these two classes. Some High 
Schools and many Degree Colleges extend 
facilities for this education. At present in 
628 institutions this level of education ia 


TABLE 1: InstUntioDS as on Mardi 1971 


Level of Education 

Age 

Group 

P. C. of 
Total Pop. 

P. C. of 
Student 
Enrolled 

Avg. Student/ 
Institution 

Total 

Institution 

Primary 
( Class I to V ) 

6-10 

13 

69 

228 

3262 

High 

(Class VI to X) 

11—15 

11 

55 

445 

1126 

Higher Secondary 
(Class XI to XII) 

16—17 

3 

45 

178 

628 

College 

(3 years Degree-Course) 

18-20 

5 

26 

^50 

93 


(a) Primary : The responsibility for 
provision of Primary Education rests on the 
State Government and Local bodies. Children 
belonging to 6*10 years of age which cons¬ 
titute 13 per cent of the total CMD Popula¬ 
tion come under this category. At present 
69 per cent of the above age-group are 
enrolled in 3262 primaiy institutions. The 
average enrolment per institution is 228 
with ranges from 186 to 327. 

It requires to emphasize here that the 
percentage of overall enrolment in the CMD 
is much below the National and State target 
of 88 and 80 respectively at the end of the 
5th Five Year Plan. ^ 

(b) High s Tto contains five cl^s 
. from Class VI to X;^ The age*group betong- 

Ing to this category is 11-15 years. Eleven 
per cent of the total CMD populadon ace 
induded Ohilet this category. Ac present 55 


taught with an average enrolment of 178 
students* ’ The percentage of enrolment is 45* 
(d) Degree College ; In the CMD there 
are altogether 93 Colleges for general educa¬ 
tion. The present enrolment is 26 per cent 
out of 5 per cent of the total CMD popula¬ 
tion in 18-20 years age-group. The average 
student strength of an institution is 1150. 

^ Future Requirement 
(i) Quantum: For the assessment of 
thefuttfre need of various level of edhcar 
tional institutions beyond 2000 A.D. (upto 
2011) the targets for students’ coverage and 

average number of student per institution of 
f ac h category were assumed as folloiwa t 

(a) Primary enrolment as htmdred per 
cent. 

(b) High, Higher Secondary and College 
levels rmnaining at die existing propoition of 
coverage*. 
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(c) The average enrolment of students 
at each level of educational institution would 
be more or less at par with the present size 
except for Higher Secondary level where the 
present enrolment pattern appears to be on 
the lower side. Thus for Primary, High, 
Higher Secondary and College the enrolment 
of an institution has been assumed to be 225, 
450,240 and 1200 respectively. 

From the above assumed coverage and 
enrolment capacity it has been calculated, as 
shown in Table 2, that beyond 2000 A.D. 
(upto 2011) from 1971 there would be an 
additional need of 4568 Primary, 1142 High 
Schools, 262 Higher Secondary Schools and 
83 Degree Colleges. 


of open space and locational building byelaws 
etc. vertical expansion of the institutions may 
be necessary. 

Thus from the above is has been calculated 
that beyond 2000 A.D. (upto 2011) from 
1971 the additional requirement of «land for 
Primary, High, Higher Secondary »and 
Colleges would be 456.8,128.4,29.7 and 69.2 
acres respectively. The estimates exclude 
the question of actual availability of open 
space appurtenant to each new institution in 
the difiFerent areas where it might be located. 

(iii) Finance : The capital cost implica¬ 
tion of the additional institutions can be 
seen by using plausible norms for land price 
and construction. The land price varies 


TABLE 2 : Deficit In Educational Instltntions beyond 2000 A.D. ( opto 2011) 


_ Educational Institution _ 

tevel of Education ' Existing Required Deficit 

(1971) (2011) (Col. 3-2) 

(1) (2) (3) (4) 


Primary 

3262 

7830 

4568 

High 

1126 

2268 

1142 

Higher Secondary 

628 

890 

262 

Degree College 

93 

176 

83 


(ii) Land : The availability of open 
space in the urban- and rural-residential areas 
of the CMD is limited and the land values 
are also very high. So the available vacant 
land may be utilised cautiously and properly. 
Possibilities of multiple-use functions shall 
have to be explored. Thus it is suggested that 
new educational institutions may be located 
near the existing and proposed organised 
open spaces, within the residential area, 
where the students^ particularly of schools, 
can have an opportunity of sports, games and 
other outdoor activities. Accordingly mini¬ 
mum standards of land area can be considered 
for Primary, High, Higher Secondary and 
Degree Colleges as 6, 8,10 and 50 cottahs 
respectively. These exclude r^n space 
within, each educational institution. To avoid 
possible constraints of lend value, availability 


widely from area to area. The material cost 
is also changing from time to time. The 
minimum space required within a class-room 
to accommodate the stipulated number of 
stqdenm at eadi level can be guessed by 
using standards in anthropomorphic measure¬ 
ments for students* sitting arrangement and 
other ancillary functions of the institutim^i. 
Accordingly, the cost for building may be 
taken as rupees 1.5, 40, 6.0 and 10.0 lakhs 
for Pi inary. High, Higher Secondary and 
College respectively with aversie*land cost 
per cottah as rupees^lS thouswd. . 

*rbus from the above theTtotal required 
capital cost^ as shownlin TaUe 3, would be^ 
rupees 187,6 trores beyond 2000 A.D. (upto 
2011) for all levels of education in the CMD. 
This amount will have to be m^niogfuUy 
phased ov^ the on-coming 27 years from 

eolu 
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TABLE 3 : Ciplttl 'Coit of AidlHoml lostltatfoB btyoirf 1000 A.D. (apto >011) 




• 

Capital involved (in Ra Crores ) 

Level of 

Addititmal 

Land 

For land 

For 

Total 

.Education 

Institution 

Required 

®Ra 15 

Building 




(in Acres ) thousand/Cottah 



Primary 

4568 

456.8 

41.1 

68.5 

109.6 

High 

963* 

128.4 

11.6 

38.5 


Higher Secondary 

179** 

29.7 

2.7 

10.7 

13.4 

College 

83 

69.2 

6.2 

8.3 

14.9 

Total 

5793 

684.1 

61.6 

126.0 

187.6 


* 1T42-179- 963 devived by asBooiing the provision for X Olasi Education In New High Oohoola. 
** 19n9>83-79 derived by assnming the provision for Bigher Secondary ClaBses in New Colleges. 


to-day (i.e. 1984) averaging an expenditure of crores ( approximately ) per annum, 
about rupees 6.9 crores per annum. It may not be out of place to mention 

The major burden of expenditure is on here that the recurring cost of running the 
Primary and High Schools. If construction educational institutbn is very high. Hence 
of all Primary and High Schools is not such a measure for double shift function in 
feasible at the initial stag(§, measures can be near Primay and High Schools may be consi- 


TABLE 4 : Minimised Capital Cost of Additional Institation beyond 2€00 A.D. (opto 2011) 


Level of 
Education 

Additional 

Institution 

Land 
Required 
(in Acres) 

Capital involved ( Rs. Crores) 

For land For Total 

Building 

Primary 

2284 

228.4 

206 

34.3 

54.9 

High 

482 

64.3 

5.8 

19.3 

25.1 

Higher Secondary 

179 

29.7 

2.7 

10.7 

13.4 

College 

83 

69.2 

62 

83 

14.5 

Total 

3028' 

391.6 

35.3 

72.6 

107.9 


taken for double shifts in new institutions in 
these categories. This will also accelerate the 
improvement of literacy rate. The capital 
cost on this basis, as shown in Table 4, will be 
rupees 107.9 crores^ averaging rupees 3,9 


dered as a policy to meet the exigencies of 
scarce financial resources for meeting altexnar 
tive community and other services for the 
teeming urban population of the CMD. □ 


UNIVERSAL PRIMARY EDUCATION AND CALCUTTA FOOT, 

FOBOMB6H AOfiARYA 

« Indian Institute of Management, Calcutta 

f^HIS paper attempts toexamine the existing the programme in urban kteaa of West 
prt^nMne of universal priiaary education Bengal and partictdarly In Cakutts. 
and tift pn^kms of popuhur participation in Article 45 of Ute Indian Gonstitudoa 




visualised that free and compulsory educa* 
tion for all children till the age of 14 would 
be provided by 1960. Third Five Year Plan 
envisaged the completion of the programme 
by 1966. In the Draft Fifth Five Year Plan 
it was stated that "At the end of the Fourth 
Plan, educational facilities will be available 
for about 84 per cent of the children in the 
age*group 641 and 36 per cent in the age- 
group 11-14.” It further stated that "In the 
Fifth Plan, the objective is to cover 97 per 
cent of the children in the age-group 6-11 and 
47 per cent in the age-group 11-14.” West 
Bengal can certainly claim success in regard 
to making near universal provision for free 
primary educition for the age-group 6-11. 

The programme of universal primary 
education has however, three components: 
one, universal provision of educational faci¬ 
lities, two, universal enrolment, three, univer¬ 
sal retention. It should be borne in mind 
that universal provision of educational facili¬ 
ties do not necessarily ensure universal 
enrolment and universal enrolment does not 
necessarily guarantee universal retention. 
Second All India Educational Survey made 
an interesting observation in this regard. It 
stated, "In Bihar the percentage of popula¬ 
tion having primary sections available within 
a convenient walking distance is higher than 
in Kerala. The lowest percentage of enrol¬ 
ment in Bihar indicates that in spite of the 
fact that schools are available on a large scale 
(more or less on a universal basis) the enrol¬ 
ment has been lagging behind Mriously”*. 

It appears however, that Second Survey 
and the subsequent Surveys failed to attach 
due importance to the implications of the 
above facts. Our planners are used to 
hammering on coat problems which are 
primarily related to the component number 
one of the programme of universal primary 
educatbn. They usually over look the 
structural and attitudinal hindrances to 
universal primary education which ace related 
rnalmly to the last two components of the 
programme. 

It to interesting to note that aeocnding to 


different educational surveys the enrolment 
ratio is higher in rural areas in West Bengal 
than in urban areas but retention rate has 
been found to be higher in urban areas than 
in rural areas. It only indicates that univer¬ 
sal enrolment which is a basic condition for 
universal education does not autoi^atically 
lead to universal retention. 

We shall now examine the programme of 
universal primary education in terms of the 
above three components, as they have been 
implemented in the urban areas of West 
Bengal with particular reference to Calcutta. 

Universal Provision of Edneational Facilities 

According to Fourth All India Educa¬ 
tional Survey, 1978, there were 50267 
primary schools including primary sections 
of Middle and High schools, in West 
BengiL About 41 thousand of them were 
located in rural areas while more than 8 
thousand were in urban areas*. In West 
Bengal there are 38,074 habitational viUages 
and 291 towns including cities*. These 291 
towns have more than 8 thousand primary 
sections. According to Third All India Educa¬ 
tional Survey, 1973, there were more than 
7 thousand primary sections in urban areas 
of West Bengal. In Calcutta there were 
altogether 1637 primary level educational 
institutions according to Third Survey^ 
Gilcutta Corporation itself runs 287 free 
piimaty schools". Actual number of primary 
le^Tel iost^ions would have been a little 
morp ifunrecognisedTprivate primary schooto 
we^ included in the Survey. According to 
Calcutta; Metropolitan Devebpment Autho¬ 
rity, t^ere were 2111 primary schools in 
Calcutta in the year 1974-75*. It can be 
safely estimated that there were in Calcutta 
atleast 2500 primary schools during the time 
of Fourth Survey. 

Fourth Survey estimated a child popula¬ 
tion ,ol^' 20 lakhs in the age-group 6-11 in 
urban at'i^s of West Bengal*. Eight thounnd 
four hundreds primuy khools for a dhild 
population of twen^ lakhs means one Khool 
for every 238 students appeoximately. 
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AcconiiDg to Ihiicd Purvey estimate, there 
were 462437 children in the age group 6-11 
in Calcutta*. Sixteen hundred thirty seven 
primary schools for four lakhs sixty two 
thousand children means one school for every 
276 children. If we accept CMDA figure 
for schools for the year 1973, the ratio 
becomes one school for 229 children of the 
age-group 6-11. Estimated child population 
in the age-group 6-11 in Calcutta during the 
Fourth Survey is 5,72,000*. 2500 primary 
schools for 572000 children of 6-11 age- 
group means one school for 229 children. 

West Bengal has made school education 
free of tution fees and provided the primary 
students with free text-books. In many 
areas mid-day meals or tiffin have been 
provided for. Number of primary schools 
is also not inadequate. The ratio of one 
school for 229 students in Calcutta, where 
per square km density of pispulation is pretty 
high, may not be considered unfair. It 
appears that universal provision of educa¬ 
tional facilides have been made in West 
Bengal including Calcutta. This is however, 
one side of the story. We will next examine 
the component number two. '' 

Uniyersal enrolment 

According to Third All India Educational 
Survey 74 pet cent of the total child popula¬ 
tion in the age-group 6-11 was .enrolled at 
the primary level. 78.40 per cent of the 
rural child population in the same age-group 
was enrolled at the primary level while only 
61.34 per cent of the urban child population 
of that age-group was enrolled at the primary 
level. But only 5S29 per cent of the child 
population in the age-group 611 was enrolled 
in Calcutta^^ 

It is interesting to note that in Calcutta 
during the period 1971-75, the number of 
primacy schools increased from 1030 to 2111 
while the enrolment in these schools went 
down from 2,06,800 to 1,99,094^*. 

According to Foutfh Survey, 67.60 per 
cent of the child population in the age-group 
6-11 wai.entoUed in all level of education. 
70.86 per tent of rural duld population of 


that age-group was enrolled while only 59.iB 
per cent of urban child population of that 
age-group was enroiled We don't have 
the figures for Calcutta but it can be reaso¬ 
nably assumed that the enrolment rate in 
Calcutta also went down, from Third Survey 
to Fmirth Survey as it has happened in case 
of rural and urban enrolment. 

All India Educational Survey figures have 
been collected from school records. It is a 
known fact that school records do not give 
the correct picture of enrolments. School 
records usually give a inflated picture because 
of fictitious enrolments. I myself found 25 
per cent of fictitious enrolment in a primary 
school during a field survey. Correct figure 
of enrolment must be much lower than that 
of All India Educational Surveys. In a recent 
survey conducted in 4 villages of two distiicts 
of West Bengal it has been found that 55.83 
per cent of the total child populatbn in the 
age-group 6-16 and 50.49 pec cent of the 
child populaticn in the age-group 6-11 are 
non-enrolled' ®. 

Even if we accept the All India Siovey 
figures we find that universal enrolment has 
not been achieved. Besides, the downward 
trend of the enrolment rate as we find from 
the Third and Fourth Survey, is truUy 
alarmin g. The lower rate of enrolment in 
urban areas generally and in Calcutta parti¬ 
cularly, in comparison to rural areas surely 
indicates the failure of town planners and 
adminutrators. 

Universal retention 

It is interesting to note that though the 
enrolment rate is lower in urban areas than 
in rural areas in the age-group 6-11, the 
retention rate is higher in urban areas than 
in rural areas. According to Fourth AU 
India Educational Survey, number of students 
in class V constitutes only 22.92 per cent of 
students in class I in West Bengal' In ruml 
areas the number of studmits in class V 
constitutes only 19.20 per cent of students in 
class I while in urban areas tfa4 percentage in 
38.66 of the students in class £ Number of 
students in class V constitutes only 9:9 per 


fPMA 



tint df the total students in primary level 
from I to V in West Bengal. In rural areas 
the percentage is 8,93 while in urban areas 
it is 13.26’*. 

It is also interesting to note that the 
enrolment rate is higher at the higher level of 
education in urban areas in comparison to 
rural areas. It has been found in the Fourth 
Survey that 39.01 per cent of total child 
population in the age-group 11-14 was 
enrolled in West Bengal. In rural areas only 
37.77 per cent of the child population of 
that age>group was found to be enrolled 
while 44.23 per cent of child population of 
that age^oup was enrolled in urban areas’ 

It has also been found that total number 
of students in class VIII constitutes 13.79 
per cent of the students of class I in West 
Bengal In rural areas the numbers of 
students in class VIII constitutes only 10.56 
per cent of the students in class I while in 
urban areas it constitutes 27.45 per cent. 
The total number of students in class X 
constitutes 7.40 per cent of the total students 
in class L in rural areas it constitutes only 
5.07 per cent. While in urban areas it is 
17.^ per cent’*. In Calcutta the retention 
nte is likely to be a little higher. 

The higher retention rate and lower 
enrolment rate in urban areas and lower 
retention rate and higher enrolment rate in 
rural areas may be explained in different ways. 
It may be that fictitious enrolment is higher 
in rural areas than in urban areas. It may be 
that urban poor participate in less number 
in the primary education than rural poor. 

It may be that inequality in participation is 
less in rural areas. I have some experiences 
in conducting educational surveys in rural 
areas. My experiences do not support the 
last proposition. I am inclined to believe 
that fictitious enrolment is higher in rural 
areas thsm in urban areas. It is true that 
generally the higher strata of rural and urban 
society participate in the primary education 
jprogtamme. Lower strata of both the societies 
only, marginally participate ii;i the primary 
education programme. But the higher strata 


of urban society ate more anrare of tlie 
benefit of education and as such are more 
inclined to continuing education. 

It can reasonably be concluded from the 
above discussion that only the first condition 
of a programme of universal primary educa¬ 
tion i.e. universal provision of educational 
facilities, has been fulfilled. It is di^cult to 
take seriously the claim by the State Minister 
of education, that 91 per cent of the child 
population in the age-group 6-11 has already 
been enrolled in West Bengal’7. 

A comparative study of the Third and 
Fourth All India Educational Survey indicates 
that the enrolment rate in the age-group 6-11 
is going downwards in West Bengal in spite of 
considerable expansion of educational facili¬ 
ties. It is all the more unfdrtunate that the 
enrolment rate in the age-group 6-11 in 
urban areas is lower than that in rural areas. 
Urbanisation without education sounds like 
golden urn made erf earth. The danger 
implicit in such a situation is looming large 
in Calcutta. 

It is interesting to note that workers 
constitute 37 per cent of total population in 
Calcutta f 35,52 per cent of the working 
population of Calcutta is illiterate ; 18.52 pet 
cent of the working population has high 
School level education; 14.58 per cent of 
them has middle school level education; 
13.04 per cent has primary level education 
and only 7.1 per cent is literate without any 
education^*. It is reasonable to assume that 
labourers constitute the illiterate working 
population. 

It can reasonably be assumed that the 
bulk of non-enrolled children in Gilcutta 
belongs to the poorer section of the popula¬ 
tion. It is also known that Calcutta poor 
lives mainly in slums. There are 300 registered 
slum cltaters in Calcutta. Mdke than one 
third of the total population of Calcutta 
lives in slums’*. Besides, there are 48802 
pavement dwellm is Qtlcutta according to 
1971 census. Calcutta Metropditan Autho¬ 
rity 'has estimated a.. Buttee population of 
16.71 lakhs in Calcutta Oty in 1983**. la 



iinotW brochure on Calcutta Shuna they 
have put the figure as one million. 

Slum dwellers generally send their children 
to Calcutta Corporatibn free primary schools. 
According to Calcutta Ccvporation Year 
IBook for 1979^0 & 80-81, there are only 
40,150 students in the primary schools run 
by the Corporation. This also indicate the 
poor response of the slum dwellers to univer¬ 
sal free primary education programme of the 
City authority. 

It is high time to take into account 
the reticent attitudes of Calcutta poor towards 
the programme of universal primary educa¬ 
tion. An in-depth study of the structural 
and attihidinal hindrances to universal 
primary education in Calcutta is urgently 
called for. Universal provision of educational 
facilities is not the only solution to inequal 
participation in the pro|ramme of universal 
primary education. □ 
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SEMINAR ON CALCUTTA BEYOND 2000 A.D. 


VII. INDUSTRY AND POWER 

INDUSTRIAL GROWTH TRENDS IN THE CALCUTTA METROPOLITAN DISTRICT 

D. N. MBKHBRJEE 


Director of Industries, 

^UR beloved city of Calcutta has with- 
^stood stress and strain of time through its 
history of development for nearly 300 years. 
The city, which had its beginning with only 
three small villages, has become a humming 
metropolis with millions of people residing in 
it and known as a cultural and industrial 
centre throughout the;^ world. Due to its 
i^4ue locational advanUgis hke proximity 
to' ilkircM oS raw materM inputs^ 

nek iroA of raib toad end water 
^ quiUfi^ and 


West Bengal, Calcutta. 

skilled human resources, Port and market 
facilities, Calcutta emerged as the prime 
industrial centre of the country. After 
Independece much of its locational advanta^ 
were lost due to the freight equa^tion 
policy of the Government, l^is coupled 
with other various factors, had an impact in 
the Industrial Development . of the State 
including Calcutta during the pos^iDdepeh- 
denee period and West Bengal had to concede 
its prime industrul position to p^er States. 
As in MM of al dtieg which deveUpH 




liistoricaUy an^ spontaneously, Calcutta has 
reached a stage where ail concerned should 
contribute their due share fot' a planned 
development of the city so that it can be a 
source of joy to our future generation. 

Going by the past experience, it is rather 
difficult to project an idea about what will 
be Calcutta beyond 2000 A. D. However, 
lee us accept the projections made by some 
experts that from now to 2000 A. D., addi* 
tional employment of about 20 lakh people 
will be required to be provided here. Assum¬ 
ing that the industry and construction 
sector will be called upon to meet 40% 
of the projected employment requirement, 
serious efforts for proper planning and 
execution as per plan is requited to meet 
the challenge. 

As you know, the industrial activities in 
the country are governed by the Industrial 
Development & Regulation Act, 1951 enacted 
by Government of India. As per the latest 
Guidelines, but for some relaxations no new 
industrial activities including substantial 
expansion etc. are allowed within the Stan¬ 
dard Urban Area of Calcutm as defined in the 
report of Census 1981. This covers virtually 
the entire area which we normally project as 
thefuture Calcutta Metropolitan. This includes 
the entire Calcutta Corporation area, most of 
the districts of 24-Parganas, developed parts 
of Hoogbly, Howrah and Nadia. Therefore, 
so far as Calcutta is concerned industrial 
development should confine itself to a very 
limited field of activities. However, I find 
no reason to be disheartened because of this. 
As you all know, the most potential fields of 
industrial developments are electronics and 
chemical industries. The State Government 
has already appreciated the need for taking 
effective steps towards this direction and the 
West Bengal Electronics Industries Develop¬ 
ment Corporation is functioning for this 
imrpQse since 1974. An mdustrial Estate 
lias already been set up in Calcutta by W. E 
E. L D. C. The Corporatioii have I40 acres 
of laj^.ift Salt Lake city near to the Gpift itta 
Airport^^ Electronic units located in the 


developed akea bt this ^ta'te kre eligible tot 
incentives provided to other industries 
located in the backward areas. The Haldia 
Petrochemical Project, when implemented, 
will also provide a new impetus to the 
industrial development of this state the 
impact of which will definitely be felt in this 
city. 

As you know, Kalyani, although it falls 
within the Sundard Urban Area of Calcutta, 
enjoys relaxation to the locational poli^ 
of the Government of India as it was deve¬ 
loped by the State Government for industrial 
purposes prior to December, 1977. A 
large number of industrial units have already 
come up there and many more are coming 
and will be coming up in the near future. 
Apart from the established growth centres, 
the West Bengal Industrial Infrastructure 
Devebpment Corporation have already 
acquired 150 acres of land at Birshibpur near 
Uluberia, in the district of Howrah and 
there is also a proposal for having an eighty 
acre growth centre at Budge Budge in the 
district of 24-Parganas. Both the locations 
are very near to and well connected with 
Calcutta 

Another notable factor in the industrial 
development of the State as well as Calcutta 
is setting up of an Export Processing zone at 
Falta. Initially, this will have an area of 
105 acres of land. So far as my information 
goes through different stages of implementa¬ 
tion, the Falta FTZ will have an area of 
460 acres of land. The work on the project 
is progressing fast 

So, although there is very limited scope 
of development of industry in the organised 
sector within Calcutta, there is immense 
potential for industrial development at places 
very near Calcutta. This is especially at 
the Falta FTZ where many inJustrial entre¬ 
preneurs are already exhibiting considerable 
interests. 

Cofl^g back to the need for providing 
addithmal empbyment to about ten laUi job 
seekers of, the dty in industry during the 
ensuing twenty yeapB, I would like to observe 



that the prevailing locational policy makes 
the proposition a bit difficult for us. Dedi¬ 
cated effrots are required to find proper 
solution to this problem. 

For this purpoie, the related planning 
and promotional agencies are required to 
make long-term planning through proper co¬ 
ordination and exchange of vievrs. Deve¬ 
lopment of industry in the large and medium 
sector in the aforesaid locations should be 
pbnned in a manner so that they would 
provide maximum scope for development 
of ancillary and downstream projects in the 
small scale sector in and around Calcutta. 

There is also a need for betterment of 
functioning of the existing industries of the 
city. The major industries of Calcutta are Jute 
and Cotton textiles, Engineering, Drugs and 
Pharmaceuticals. Most of the industries 
need modernisation and replacement of 
obsolete plant and equipment. Modernis¬ 
ation does not necessarily mean that costly 
imported plant, equipment and know-how 
should be procured. Modernisation should 
cover all fields of activities of an industry, 
be it planning including manpower, costing, 
product development, organisation of manu¬ 
facturing activities, packaging or marketing. 
This is especially relevant to our industry as 
many of them because of historical reasons 
adopt systems and procedure which are often 
detrimental to the health of the industry 
itself. 

Power is one of the essential factors for 
industrial development The Government is 
aware of the difficulties the present power 
position has created. A number of measures 
both shoEt-term and long-term has been 
initiated to tide over the situation. The use 
of diesel-generating sets has come to a great 
help in meeting the shortage of power supply. 
Many df the industrial units have now their 
own captive generating sets and most of 
these generating sets are ^^iesd-operatcd. New 
industrial units ^ate keeping, provision for 
captive fenerating sets ri^t from the concept 
of theb ttwn ^yentures and for this they are 
rligfl^ for infientivas. * x 



Titagarh Thermal Power Station has 
already started operation and it is expected 
that on commissioning of the other units of 
Titagarh and the units (4x210 MW)of 
Kolaghat Project, the State’s immfdiafif 
power problem will ease to a great mrtent. 
It is expected that the present capacity would 
be augmented by another 330 MW by June 
1984. By the end of 1985, another 420 MW 
capacity is expected to be installed. The 
Super Thermal Power Project, which is Iwing 
implemented by the National Thermal Power 
CommissioD, would have a target capacity of 
2000 MW. By 2000 A.D., it it hoped that 
some more projects would be commissioned 
and the power position would improve 
considerably. 

Indian industry has reached a stage when 
we should no longer look for technological 
know-how from developed countries only. 
A large number of research bodies related to 
science and technology are located either in 
Calcutta or very near to it. Industry should 
develop close liaison with these institutes and 
identify fields of mutual interests. This will 
facilitate constant improvement of technology 
and product which in its turn will improve 
competitiveness of a particular industry. 

Under the prevailing conditions, the 
small-scale and tiny industries are likely to 
play a significant rote in the economy and 
industry of our city. These industries deserve 
more attention from all concerned. The 
beneficiary bigger industries should try to 
understand the problems of these industries 
and extend all necessary assistances including 
technical and management services, as and 
when required by them. Small and tiny 
industries often feel that they are being 
exploited by units where they offer their 
products and services. The psychdlc^ail 
barrier needs to be overcome and a healthy 
relation of co-operation and tnnt between 
the receiver and the suppfier is likely to go- 
a long way in enhancing indwtrial activity 
here. 

It is necessary here to focus our attention 

to very amell omts not even fslUng wiffiin 

• > . ‘ 



purview of Factories Act These are 
units belonging to skilled operators who are 
at the same time owner as well as worker of 
the industrial venture.' The number of such 
units in the Calcutta Metropolitan is very 
large and their industrial contriHution is no 
mean by any standard. These units often 
work with one or two machines which ace 
Virtually junk. The o vner, because of poor 
educational back-ground and financial inabi¬ 
lity, is not in a position to avail of the 
various facilities he is normally entitled to. 
Also, as he has to run the show all by himself, 
he is not in a petition to develop himself or 
his unit Ways and means have to be found 
to overcome these difficulties for providing 
him with the facilities of modern science 
and management. Proper organisation and 
management of these units may provide a 
new direction of entrepreneural development 
and 8elf*employment 

To cope with the need for providing 
facilities for sustenance and growth of 
Con)tnercial and industrial activities and also 


for extending modern dvic aminitiei to fba 
growing population, various organisations 
have involved themselves in implementing 
well-planned projects. The Sub-way system 
at Howrah Station, Fly overs in various parm 
of the city are examples- of already-executed 
pcojecta The work on the Second Hooghly 
River Bridge and Metro Railwaj^ when 
completed will go a long way in betterment 
of the transport system here. Since commu¬ 
nication and transport have direct bearing 
on Commerce and Industry, development in 
this field of infrastructure will naturally be 
reflected on the economy of Calcutta. At 
the same time, all such development activities 
should be undertaken without disturbmg 
ecological balance and environmental pollu¬ 
tion. This is especially relevant to the 
planning and development of industry which 
will continue to flourish. I call upon all 
concerned to involve themselves with the 
development of this city so that our children 
may lead a happy, prosperous as well as 
creative Ufe. □ 


PROBLEMS OF INDUSTRIAL GROWTH: A STRATEGY OF SURVIVAL 

JA.HAR SENOUPTA 

Chloride India Ltd., 59Et Chowringhee Road, CaleuUa-700020 


state of industry and power in 

Calcutta in 2000 A. D. is essentially a 
study in futurology. Crystal ball, gazing in 
the future would be a meaningless exercise 
unless the past, the present and the trend 
are analysed and thereafter an extrapolation 
is done for the future. 

When Job Charnok landed in Sutanuti 
in 1686 and together with the villages of 
Gobindapur and Calcutta formed the nucleus 
of Calcutta, little did one imagine that 
the cluster of three villages would ultimately 
be transformed into the great megalopolis 
that is Calcutta today. The city of Calcutta 
At one , time was circumscribed by the. so- 
called Maratha ditch and even m our 

8-W . 


younger days when people from Bhowani- 
pore or Ballygunge journeyed across the 
Lower Circular Road boundary, they used to 
say that they were going to Calcutta. Today, 
greater Calcutta is a vast urban complex 
with expanding frontiers. This enormous 
conurbation of the city complex of greater 
Calcutta is the focal point of economic 
activities of .the entire eastern region com- 
prinng the vast hinterland of *West B engal, 
Bihar, Orissa, Nepal, Sikkim, Bhutan, the 
North-Eastern States and the pastern part 
ofUP. , 

In sbtte of awesome sm and its. bull¬ 
ing activities and its critied sl^niiScanoe in 
the national and regional economy, C^ipt|^..if. 

mk: 



a ciC? in ciin crisia All who live in thb huge 
metropolitan complex have daily experience 
of its characteristic ptoblems-'chronic deficit 
in basic utilities such as water supply, 
sewerage and drainage ; in community facili¬ 
ties such as schools, hospitals, parks and 
recreational spaces} severe unemployment 
and under-employment which tend to tear 
asunder the social fabric of the community 
life i the under tone of soothing violence; 
congested and inadequate transportation; 
vast housing shortages and proliferating 
slums; soaring land prices and rent } the 
unending flow of rural population; a near 
collapse in the telecommunication system 
and so on and so forth with limited state and 
municipal financial resources to cope with 
the iituation. 

Over the past 200 years, many commi¬ 
ttees and commissions have met and delibera¬ 
ted on the problems of the city and issued 
reports calling for remedial actions. The 
improvements that were subsequently made, 
if indeed any action was taken, were inevi¬ 
tably piecemeal, sporadic and inadequate to 
meet the needs of the increasing population 
of Calcutta. Calcutta has grown despite 
itself->haphazirdly, unsystematically and 
without a suitable structure or co-ordination 
of the forces of growth and with a diminish¬ 
ing share for each of its residents in the 
basic amenities of civic life. 

The cause of-the most acute distress and 
economic upset in the Calcutta metropolitan 
areas, as much as in the State of West Bengal 
as a v^ie, is the shortfall in power supply. 
Accotdfng to the finding of the Power 
Commissioa appointed by the Calcutta High 
Court, the actual supply of power in the area 
served by the Calcutta Electricity Supply 
Corporation Ltd. was only 462 MW in 
. 19S0/81 as against the unrestricted and 
restricted demand of 680 MW and 611 MW 
raapectively. Similarly io the south Bengal 
erf», served by the State Electricity Board, 
the supply was 217 MW on an average 
compared to unrestricted and restricted 
demand :crf 944" MW and 274 MW refpec- 


tively. A nmjor contributory factor of this 
acute power crisb is inadeqmte installtd 
capacity in the State which grew in the 
decade of the 70’s at the average compound 
rate of 3.2% compared with the national 
average of 7.6%, and 13.7% for Gujarat, 8% 
for Maharashtra and 6.1% for Tamil Nadu. 
According to one ofiEicial estimate, the 
shortfall in the State's power supply would: 
rise to 1000 MW by the end of 80'i. 
According to another study, by 1985, there 
would be staggering shortfall in the south 
Bengal, including Calcutta metropolitan area, 
of 2385 MW. Imagination boggles on the 
shortfall that is likely to occur at the turn 
of the century. 

Admittedly a lot of work has indeed been 
done in improving civic amenities particularly 
after the constitution of the Calcutta Metro¬ 
politan Development Authority but the pace 
of progress has been tardy. The gap widens 
continually and the travail continues. 

Coming to the industrial sector, Calcutta 
which represents the nerve centre of industrial 
activities in the Eastern Regicm haa fallen 
from its past pristine glory as the most 
advanced industrial community in the country 
to a position of stagnation and in some cases 
decline. As against a 50% rise in the all* 
India index number of industrial production 
during the 70*8, the rise in West Bengal was 
a mere !.'>%. In the two major industries in 
West Bengal Jute textiles and engineering, 
there has been a substantial decline in 
industrial activities. Cotton textiles, chemicals 
and pharmaceuticals, where West Bengal 
had played a pioneering role are in doldrunm 
The growth industries like electronics, 
plastics, light engineering, consumer gooda 
are gravitating to other regions. 

Indian economy being predomimmtly 
agriculture based, the process of industrial 
development is inextricably linked with 
development io agriculture. In riiia area abo, 
West Bengal has lagged behind some of the 
more vigorous states. So far aa agricultural 
[ttoduction, area under cultivation and plo- 
ducrivity, in the form ct yMi per aersb dm'. 





ftowth rates in West Bengal are considerably 
lower than the national averages. Green 
revolution with attendant increase in the 
purchasing power has somehow or other 
bypassed the State of West Bengal'. 

The present situation in Calcutta is the 
end-product of a number of physical, social, 
economical and political factors. The impact of 
partition, the deterioration of the river system, 
the stagnation of the heavy industries inade¬ 
quate progress in agricultural development, 
lack of development of civic services, the 
growing unemployment, particularly of the 
educated and technically skilled—all accent¬ 
uated by the growing lack of resources and 
intensified by social indiscipline in many 
cases—have combined to bring about the 
present state of affairs in Calcutta which is 
on 'one of stagnation, decay and near 
collapse. 

Howrah, the twin city of Calcutta, often 
called the Sheffield of India because of the 
large concentration of engineering workshops 
and skilled labour, has been languishing for 
years if not decades. Indeed, there is an 
overall decay in West Bengal’s industry. 
This State, which had occupied the top 
position in India’s industrial map at the time 
of independence, today has slipped down 
to the 6th position in terms of per capita 
value of gross factory output and 7th posi¬ 
tion in terms of per capita power consump¬ 
tion. This was the position at the end of 
the last decade and if the trend continues, 
a negative one in this State and perhaps an 
accelerating one in other parts of the country, 
at the turn of the century, in 2000 A.D., 
we will perhaps witness a piquant situation 
whereby West Bengal will emerge as an indus¬ 
trially backward State in India. 

Yet, Calcutta and West Bengal have 
many advantages—there is a vast reservoir 
oi coal; the city has adequate technical and 
managerial skills; the geographical location 
of the city of Calcutta is particularly advan- 
tiggoos: The paradox, however, remains. . 

It ii^ however, an incontrovertible fact 
that the stagnation and decline of the eas¬ 


tern region hurt rest of India as much it 
hurts itself. As a socio-political system 
and as a market, India is an integral whole 
and every part is dependent on the other. 
Without oil and timber from Assam, with¬ 
out West Bengal’s jute, coal and engineering 
products and without Bihar and Orissa’s 
mineral resources, the nation’s economy can¬ 
not progress. Sicknem in one limb of the 
body wiU lead to the sickness of the entire 
system. It is, thereforey necessary to carry 
on with a persistent campaign to create 
awareness of the inter-dependence of the 
different regions of India and of the need to 
deploy additional massive resources into this 
hapless region, 'there is an imperative need 
to draw a perspective long-tqrm plan, pre¬ 
ferably over a period of 20 years, for 
accelerated development of infrastructure, 
rejuvenation of the agricultural sector and 
installation of additional power resources 
together with an increased flow of investment 
from both public and the private sectors. 

In India, it is the State investment that 
predominantly sets the pace and private 
sector investment, follows in its wake, unlike 
some of the free market economies of the 
West where it is other way round. While 
the Centre would be perfectly right in insis¬ 
ting that the States should mobilise more 
resources and cut down non-developmental 
expenditure, the gradual drying up of central 
assistance for one reason or other would harm 
the interest of the country as a whole In 
this context, an expeditbus move in respect 
of the Haldia Petro-Chemical compin, the 
Salt Lake Electronics complex, the CMibkuni 
Coal Carbonisation plant, the Falta Free 
Trade Zone and the Ship Repairing unit in 
Haldia, is bound to have a multiplier effect 
in the creation cd ancillary ant^downstream 
industries. Encouragement to the medium 
and small-scale entrepreneurs is also 
necessary. Although on paper, the inqentiva 
scheme of the State is quite impressive, they 
ate 'being implemented in a. somewhat un¬ 
imaginative manner., A mace dynamic and 
aggressive approach is necikd to promote- 



local ebtceprtoa'urs m sattin^ up medium knd 
■mall scale industries vnth attendant benefit 
of generation of employment in a siseable 
manner. 

There is a need tfor more intensive drive 
to survey and to prospect for more mineral 
sources with particular reference to oil There 
is also the imperative need, given the poll* 
tical will, to instil an industrial culture and 
to improve the work ethics by industrial 
labour. In the field of agriculture, unlike 
some of the other regions of India, where 
owner cultivators dominate the scene and 
have ushered in what is known as the green 
revolution, landed interests in West Bengal 
are atiU imbued with a feudal look and have 
prevented the introduction of modern techno* 


logy, if despite this, a temarkalde spurt in 
agricultural productivity has been witnessed 
in some districts of West Bengal, it is as a 
result of the efforts of a very small stratum 
of cultivators who have in the face of all odds 
and with very meagre resources adopted 
modem methods of firming. This only shows 
the vast potential that is lying latent and 
that can be harnessed if a programme of land 
reforms is seriously implemented. 

The strategy of survival, if implemented 
with all seriousness and with the lutcking of 
all concerned, should certainly help restore 
the eminence of the great city Oilcutta m 
2000 A. D. The alternative scenario is too 
frightening even to think about. □ 


SOME ASPECTS OF LIKELY INDUSTRIAL DEVELOPMENT Vj CALCUTTA 

METROPOLITAN DISTRICT VIS-A-VIS WEST BENGAL* 

T. K. DABOUFTA 

Dinetorate of Industries, West Bengal. 


YN this paper attempm have been made 

^ for assessment of some aspects of the likely 

trend of industrial development in Calcutta 

Metropolitan District (CMD) Vis-a-Vis 

West Bengal in the coming years. The 

analysis has been done based on data available 

from secondary source of information. 

•> 

CoBccntntloB of lodostries In C.M.D. 

Calcutta Metropolitan District is the 
nerve centre of West Bengal's economy and 
birth place of many Indian Industries. The 
huming proximity of raw ihaterials, availabi¬ 
lity ai infra-structuresy ddlM man-power 
an4 facility of Calcutta Fort ■ficdeFatcd tli* 
pace of IndtistKial development in this 


region. The Industries located in CMD also 
share, among others. 

(1) 90 % of the All-India capacity of 
Jute Industry. 

(2) 3% of rile All-India 
Cotton Textile Industry. 

(3) 60% of the Alhlndia caimcity of 
Wagon Building Industry. 

(4) 17% of the All-India capacUy of 
Commercial Vehicle Industry. 

(5) 60% of the All-India capacity of 
Razor Blades Industry. 

(6) 10% of the All-India capacity of 
Paper & Paper Board Industry. 

*Vlsir azpfssssd fa tlw payer is tbs views of tbs 
Aetbor^aad aet tbe or^aisarimi where is workiaa. 



0) 60% of the All-India capacity of 
Rubber Footwear Industry. 

(6) 40% of the All-India capacity of 
Tyre & Tube Industry. 

(9) 20% of the All-India capacity of 
Storage Battery Industry. 

(10) 14% of the All-India capacity of 
Pesticide BHC Industry. 

(11) 20% of the AlMndia capacity of 
Soap Industry. 

(12) 18% of the AlMndia capacity of 
Synthetic Detergent Industry. 

(13) 19% of the AlMndia capacity of 
Match Industry. 

Besides, sigoidcant capacity of Industrial 
Machinery Industries, Structural Industries, 
Re-rolling Industries, Electrical Industries are 
located in this region. Moreover most of 
Durgs & Pharmaceutical Units and Mini- 
Steel Plants of the State and eleven Central 
Sector Industrial Units are located in 
the CMD. t 

The region also shares more than 80% of 
the total number of registered working 
factories in the State and more than 30% of 
the Country’s MRTP units. 

Problems of the existing Indmtrles in CMD 

The major Industries in CMO, parti¬ 
cularly jute and engineering industries have 
some basic constraints. The Jute Industry 
has the problems of low productivity, lack of 


modernuation and product diversiScatidb 
and stifip competition in the world market 
following emergence of Bangladesh as a 
major exporter and recently China and 
development of synthetic products in the 
developed country. The Engineering Industry 
has the constraints like lack of modernisatiop 
and product divetsiHcation and freight des- 
parity between Calcutta to Gulf Region (the 
most potential market of Indian Engineering 
Industry) and Bombay to Gulf Region. 
The restriction on the growth of MRTP and 
FERA unit has affected the natural growth 
of such industrial units located in the CMD 
region. Further, most of the existing indus¬ 
tries are being affected in respect of economic 
viability following restriction imposed on 
creation new capacity in Calcutta Metro¬ 
politan Standard Urban Area. 

The declining trend of West Bengal in the 
Conntry’s Indnstrial Map 
The retarding position of West Bengal in 
the All India Industrial arena as compared 
with other major Industrialised States is 
being studied based on Factory Sector data 
published by C. S. O. during the period of 
1961 to 1979-80. The relative growth of 
major States i.e. Maharastra, West Bengal, 
Gujrat, Tamil Nadu in respect of parameters 
like employment, output, value added and 
their relative position in All India Employe 
ment, out-put and value added are determined. 
The study reveals that West Bengal'had the 
lowest growth in respect of employment, 
outpu and value-added after 1965 among 
the major Industrialised States (Tables 1-3 ). 


TABLE 1: Orawth of •mpleymont In organised sector In four major States vIs-a-vIs All India 


Stite 

1965 

1969 

l»7»-74 

197«<-80 

1979-80 

1961 

1965 

1969 

1973-74 

1965 

Maharastra 

-H3.7 

+ 9.3 

-(-15.9 

-(-20.2 

-f-52.3 

West Bengal 

-H7.S 

- 9.3 

+ .3 3 

•f 7.9 

-I-1.I 

Oojrst 

-t- 9.7 

-1-10:3 

-1-17.8 

-1-18.2 

+74.3 

Tamil Nadu 

-1-39.5 

-t-I9.8 

’ -H37 

•(- 36:5 

+86.1 

Airihdla 

-1-25.9 

-f 7.1 

■i-13.7^ 

» 

-f31.9 

+63.5 


0m 


EUit 


TABtl 2: Orowth of output In orinnliod itetor In four mn or IttlM ri«.n*vlt^ All^taAo 


State 

1965 

1969 

1973-74 

1979-80 

1979-10 

1961 

1965 

1969 

1973-74 

1966 

Maharaatra 

-l-dl.O 

+67.3 

+71.1 

+149.5 

+614.2 

West Bengal 

-I-6J.3 

+18.8 

+33.0 

+113.6 

+240.7 

pqjfat 

453.0 

+7ai 

+78J 

+190.5 

+779,4 

Tamil Nadu 

+80.1 

+na 

+61.6 

+200.2 

+735.7 

All India 

+68.6 

+58.1 

+62.3 

+167.0 

+S85.2 


TABLB 3: Orowth of voluo oddod In erianlaod aoctor In four molor Stater vit*a>vlr, All India 


State 

1965 

1969 

1973-74 

1979-KO 

1979-80 

1961 

1965 

1969 

1973-74 

1965 

Maharaatra 

+47.2 

+58.8 

+67.5 

+1178 

+479.3 

West Bengal 

449.1 

+ 9-4 

+50.4 

+ 93.1 

+217.9 

Oqjiat 

+32.4 

+48.4 

+82.9 

+133.4 

+5334 

Tamil Nadu 

+71.5 

+53.8 

+65.1 

+ 148.1 

+530.1 

AU India 

+60.7 

+47.4 

+42.3 

+175.0 

+476J 


Tbo time series date fuitber reveals that tasls s ; Sbara of four ins|or Stetos In All- 


West Ben^ lost her share in the All-In^ 
Employment, out*put and value*added. after 
1S6S but the other major Industrialised 
States maintained more or less consistent 
riure in AU-lndia Employment, out-put end 
value added during the period 1961 to 
1979-80 (Tables 4-6 ). 


TABLS 4: thara of four ma|or States In All- 
India output In organlsod sMtor 
I97y-W 


Slate 

1961 

(%) 

1965 

(%) 

* 1969 
(%) 

1973-74 1979-80 
<%) (%) 

Maharaditta 

234 

22.7 

24.1 

253 

23.7 

^tBengfil 

204; 

19.7.; 

.144 

12.1 

9.8 


94 

S7 

9-8 

10.3 

11.2 

tamil Nadu 

M 

8.8 

94 

9.5 

10.Y 


India AnpfoyiHrarfaorganlrad-Sactar 


State 

1961 

(%} 

1965 

(%) 

1969 

(%) 

1973-74 1979-80 
(%) (%) 

Maharaabtra 

20.7 

18.7 

19.1 

19.1 

174 

Weat Bengal 

20.2 

204 

17.3 

154 

12.6 

Gujrat 

10.0 

8.7 

8.1 

9.1 

w 

Tamil Nadtt 

8.2 

9.0 

10.1 

9.9 

10.3 

TASI-B 6: 

Sbara of aur nia|er ttetea In All- 
India valua-addad in erganlaad fac^ar 

State 

l$61 

ir^ 

1969 

197374 197940 


(%i 

{%) 

(%) 

(%) 

(%) 

Maharaabtra 

27 04 

24.76 

26.67 

31.41 

14.9 

Wait Bengal 

1890 

19.90 

14.77 

15.62 

114 

Gujftt 

1046 

8.60 

8.68 

11.19 

94 

Tamil Nadu 

8.47 

9.04 

9.43 

10.95 

93 


' JOM' 





Kmmou f«r Acclvatloii I0 Iidoitrl*! 

Growth Ib West Beogal 

(i) Massive Investment in non*tradi 
tional industries in the Central Section 
Projects viz: Petroleum. Petrochemicals, 
Basic Chemicals, Drugs & Pharmaceuticals, 
Electronics and consumer goods during the 
last 30 years in different parts of the Country, 
a marginal portion of which came in West 
Bengal, particularly after the 3rd Five Year 
Plan. 

(ii) The capital generated out of the 
profits earned has not been re'invested hy 
the industrialists except very few maltina* 
tionals for modernisation and product diversi* 
fication in the existing industries in the 
State. 

(iii) Freight equilisation scheme introd¬ 
uced in the year 1956 in respect of certain 
selected items vizIron & Steel and teles¬ 
copic railway freight rate for coal which 
directly affected the locational advantage of 
the region. 

(iv) . The freight - desparity between 
Calcutta to Gulf.reidon and Bombay to 
Gulf region has affected adversely the growth 
of export oriented engineering industries. 

(y) Hestriction on the growth MRTP 
imd FERA units under the MRTP Act 1969 
and FERA Act 1971. As mote than 30% 
of the Country’s MRTP units are located in 
West Beng al , .the said acts have affected the 
natunl^growth of ezittiog industries. 


(vii) Restriction impfued* "on eieation 
of new capacity by way of Blitt¬ 

ing Units or setting up of new units in the 
Calcutta Metropolimn standard Area. 

(via) Lack of advanced Power Planning. 

Dispersal of industries 

Various attempts have been made by the 
Central Government as well as State Govern¬ 
ment for dispersal of Industries in other parts 
of the State from the Calcutta Metropolitan 
Area While Haldiaand Kalyani have already 
developed as major growth Centres with 
i nfr astructural facihties, lack of infrastruc¬ 
tural facihties is other area of the State 
have failed to fulfill the dispersal policy at 
the State level 

CalenttB Metropolitan Standar Urban Ares 

The Standard Urban Area, a new con¬ 
cept, introduced in 1971 census, is concerned 
with the area surrounding the core-toum 
that is likely to be urban during the nett 
two dccadM. It is understood that the 
concept of eonstant area of Calcutta hfetno- 
politan Urban Area as mentiooed 

in 1971 Ohosa Imb been changed in 19® 
census as has tnctaassd further and 

the feme tweioen tluEeat on industtiel 
economy of diif®ie«in view el the pcewat 
restriction on cnMi df new capacity. 


(vi) Steady fall in the percentage share 
of Industrial Licences issued during the 
period 1965-70,1970-75,1975-80 (Table U 

TAELB 7: Sharo of four major Statas la the 
IndHstrlal Licancos 


‘ .^tste 

1966-70 

1971-73 

1976 80 

liphuatbtra 

31.4 

2S.4 

29 8 

tostBoagsl 

1S.6 

.92 

74 


94 

9.^ 

\U- 

TaairNsda 

6.8 

10.1 

24 


Stratogy to Mnnlll OereleiiBiai 

We cannot think plgWiKl Idf 
Development of CMD ain in . 

the rest of West BengJ. Toget^Hj^ 
of Calcutta beyw>d 2000 AD. wf havf 

evoba tong tsrin peiepactive plan to bdw- 
trial Develppmetit 
period 1^2000.. 

rive Stall ad Wto tinrili toF ^ 



Gfou|»As'(i) C^cutte Municipal Corpon- 
tioAi 

(ii) HowciA Municipal Corpora* 
don. 

(iit) Garden. Reaicb, Metia BniZr 
Maheatala, Behala, Jadarpur, 
ToUygun^ and Sonarpur P.S. 
in the South of 24*Parg8oae. 

(iv) Bijpur, Naibati^ Jagatdal» Noa* 
para, -Barrackpore, Titagarh, 
Khardah, Belgharia, Baranagar, 
Dum I^m Police' Stations in 
N^h of 24-Pargana8. . 

(v) Bally, Liluah Police Stations 
in the Howrah District * 
(iv) Serampote, Uttarpara, Chin* 
surah, Singur, Chandannagar 
Police Stations in Hooghly Dis¬ 
trict 

(vii) Kalyani Polica Station in Nadia 
District 

Group B: (i) Barasat, Rajarhat Police Sta¬ 
tions in the North of 2^Pat* 
ganas. 

(lij Domjur, Panchh, Sankrail, 
Uluberia Police' Stations in 
Howrah District 

(iii) Batuipur & Budge Budge Police 
Stations in South of 24'Parganas. 

(vi) Mogra, Polba, Chanditala 
Pd&ct Stations in Hooghly 
. District 

(v) Cbakdah Police Station in 
Nadia District. 

Group C : (i) Ai^ excluding the area as 
indicated in Group A and 
Group B in South of 24-Par- 
ganas. ' 

(il) Area excluding the Area as 
indicated in Group A ai^ Group 
B in North of 24*Pargan8S. 

(iii) Area excluding the area as in¬ 
dicated in C^oup A and Grpup 
Br in Howrah^ 

. (iv) Area excluding the area as Iff- 
di$at^ in Gfsop A and Group 
Binlitooghly, 


(v) Acea cxcludi^ imi . qC 
Gr. C^)' W; 

District * . V ‘ 

Group D: Disdicts of ftird'$v|nW |M^- 
napore. 

Group E: Districts of Birbhum and Mtir^ 
sbidabad. ' 

Group F: Districts of Darjeeling, Jal^pai* 
guri,. Cooch Behar, Maldi^ 
West Dinajpur, Bankuta and 
Purulia. 

It will be wrong to keep out all types of 
industries from CMD. The expensive inita* 
structure created in GMD should be f^^ 
utilised. The unutilised capacity in the «ria^ 
ing medium and large industrlM may bf ,biU7 
utilised by way of product divey|i$Batkm» 
There is large scope for substantid expansion 
in many existing medium and large in^strial 
units in the CMD Area. 

The existing medium and large indus¬ 
tries located in Group-A may be allowed 
for product divendfication and substantial 
expansion. The present restrictions on crea¬ 
tion of new capacity may be contuumd oidy 
for setting up new units in Ckoup-A area 
for which no additional land is available. 
The existing medium and large industries 
located in Group A area may be allowed for 
product diversification and substantial expan¬ 
sion if no additional land is necessary other¬ 
wise the present restrictions on creation of 
new capacity will not only affect economic 
viability of the existing industries but also 
will affect present employment in the indus¬ 
trial sector in the region. 

Settingup of new medium scale indus¬ 
trial units shall be allowed in the Groiq^ 
B area. 

In Group A and Group B area CMDA jnay 
set up industrial estates of vertical type for 
small scales units such as drug Intormediides 
consumer electronics, lether goode» machine 
tools etc. in view of shortage of land. 

Two new growth centres may be developed 
in each of Group 0 (i) veur Gr^ C (ii) erea, 
Oroiq; C (iv) area, Gr^ € (v) ajea an# 9# 



growth centre may be developed in Group C 
(iU) area for setting yxp medium and large 
industries. Father one more new growth 
centre may be developed in each of the 
districts of Group (D) area—^and at least one 
growth centre may be developed in each of the 
districts of Group (E) and (F) areas- for 
balanced industrial development in the medi¬ 
um and large scale industrial sector in the 
State. These growth centres may act as nucleus 
for development of small scale units in 
different districts at the State level. 

Special emphasis may be given for deve¬ 
lopment of non-traditional industries in the 
above mentioned growth centres. • 

The perspective plan for the years 1986- 
2000 may be framed keeping view the rate 
of industrial growth which took place in West 


Bengal, during 1961-66 as well as the hi^* 
rate of growth whidi tooit plhce in other 
parts of the Country during 1967*80.' 

Action programmes may be taken at an 
interval of every three years to implement the 
long term planning of 15 years. 

As no primary data base of industrial sector 
is available for preparing long term pla6ning 
we request the CMD Authority to take up a 
project to get the information on important 
industrial parameters at least in the medium 
and large scale sector which will be used for 
framing the perspective plan. CMD Authority 
may take up another project on input-output 
Matrix in the industriar sector at the CMD 
vis-a-vis State level which would be useful to 
form the strategy of the long term perspective 
plan. □ 



LETTERS TO THE 
EDITOR 


ElllMti of growth fod reqifpotory rognlitoraen 
diosgoola lyqthesb fii Costu$ aPtekaus 
(Kooolg) Sa.~I. ExporlBiart with 
▼egetalho j^aats 

Steroidal drugs derived from diosgeoln, a 
natural product of Diosoirea and Cottw* spp., 
have wide application in medicine. Out of 
total world'wide pharmaceuticals, steriodal 
formulations account for a sale off 1500a 
year. To meet India’s requirement of diosge- 
nin at the end of sixth five-year plan, availa¬ 
bility of Dioseotea tuber needs to be increased 
to at least eight times on the assumption of 
2.5-3% recovery. Unfortunately India, at 
present, hardly produces about 30-40 tons of 
diosgenin, thus leaving a wide gap for taking 
up commercial cultivation of steroid-yielding 
plants on specific lines. Cultivation of 
Dioncorta is expensive and hence after limited 
agro-technological trials of Co»tua sPteioaua 
(Koenig) Sm.S the same has been identified 
as an alternative source of diosgenin raw 
materials*’*. Panda* introduced successful 
cultivation of Costus spp. in Darjeeling Hills. 
The present study reports the effects of foliar 
application of some growth and resphutory 
regulators on diosgenin synthesis as well as 
Changes of some biochemical parameters in 
Coatus plants. 

Plants of Costus opaoioma (Zingiberaoeae) 
were grown from 50 gm rhizome pieces during 
April in Mungpoo hills of Parjeeltng district. 


West Bengal, these were fed widi l60 ml 
respiratory inhibhors like maleic hydimdde 
(MH), potessium thiocyanate (PT), respiratory 
promoters like sucrose (SU). Citric acid (CA); 
growth promoters like <-napthalene acetic 
add (<-NAA), gibberelio acid (GA,) and 
growth retardants like chloro-choline-chloride 
(CCC) through leaves during morning hours, 
followed by covering the plants with 20//< 
polytiiene bags for 6 hr. 

Qmintitative data on total nitrogen (TN), 
reducing ti^r (RS), non»redttcing sugar (NRS) 
and ribose nudeic acid (RNA) along with 
diosgenin (Dios) were systematically recorded 
at intervals of 30 days and percentage changes 
of these parameters were worked out. Eastimi^ 
tion methods followed were of Vogel* for 
nitrogen, of Snell and Snell* for reducing and 
non-reducing sugars, and of Cherry* for RNA. 
Diosgenin analysis were done at suitable inter¬ 
vals following the method described by 
Panda*, 

Table 1 shows the effects of respiratory 
promoters and inhibitors on diosgenin synthe¬ 
sis. Diosgenin synthesis Was enhanced by SU 
&CA: concomitant with it, a marked increase 
of RS content took place. TN content was, 
however, reduced in these cases. Increase of 
RNA content was also noted in CA-treatments, 
Respiratory inhibitors lilm PT decreased dios¬ 
genin synthesis which was acconqpaiued by a 
decrease of TN and RS contents. In both the 
cases, RNA content showed high values, being 
more SO in treatments with PT. MH also 
increased diosgenin which was acMmpankd 
by increase of RS, TN & RNA contents and 
decrease of NRS content. 


TABU! 1: Illhets of rMNcatory premoter/laWWmr •» *Jf^**’ JNA • Dfoigeata 

•ynthMls In C. spaehsai 4orlnf wgaCaHwm—(*** **»*) 


Ttesteseat 


% iocieaie (+)or 


(utMy 

DtosiMia 

TN 

RS 

NRS 

RNA 

« 

MH W 

SU tob 

CA m 
.PT - 


•h 3.9« 

+ 8,54 
+18.52 
-11.04 

+84.33 

+43^33 

+48,30 

-IQJO 

-2«i0 

^4«i8 

+I4»1P 

.+33^0 
• ' +3A3S 
+48.00 
+1W4 


»• * 

% 

i ’ 

4 


’‘ill 



Eeffect of growth promoter and iidubitor 
on diosgenin synthesis has been shown in 
Table 2. GA,-indttced diosgenin synthesis 
markedly, accompanied by appreciable increase 
of RS and TN contents. As in case of other 
treatments, GAj application decreased NRS 
and increased RNA contents. In <-NAA, 
enhancement of diosgenin synthesis was low, 
remaining associated with increase of RS and 
RNA contents. Treatments with CCC decrea¬ 
sed diosgenin and also TN and RS contents t 
bat appreciably increased the RNA content. 


MH and CCC. V^le MH augmented diosge^ 
nin synthesis, CCC inhibited the same. -In 
case of other, biochemical parameters also, 
contrasting effects were clear with the singolar 
exception of RNA, which increased in teth the 
treatments ; MH-applicable, however, reveal¬ 
ing a comparatively high augmenting effect of 
RNA contents. Such a phenomenon would 
point out to an indecisive role of MH in plant 
growth and metabolism, as also pointed out in 
other reports* 

The present study has been conducted with 


TABLe 2: Effect of growth promoter/lnhiblter on TN. RS, NRS, RNA* diotgonin synthesis 
_ in C. tpeetosut Sm. daring veg etative stage (M>se days) 

Treatment _ % Increase (4-) or decrease {—) over cont rol of 

(MS/<nl) Diosgenin IN KS NRS RNA 


4 NAA 100 + 2.48 + 5.14 

OA, 100 +16.51 +12.80 

CCC 100 -1S.19 -15.30 

Active principle synthesis in plants takes 
place when derivatives of carbohydrates from 
foliage and ammonia via underground parts 
are brought together b. Gearing of these two 
components into the mechanism of plant 
respiration is a pre-requisite for such a macro¬ 
molecule synthesis*. In the context of these 
two general observations, the experimratal 
findings of the present study would appear 
interesting. In those treatments where dios¬ 
genin synthesis had been promoted in Costus, 
it had invariably remained associated with 
increase of reducing sugar (RS) and total 
nitrogen (TN) and decrease of nonreducing 
sugar (NRS) content. Though not quantitavely 
reflected, treatments which augmented maxi¬ 
mum diosgenin synthesis {viz., GA, SU, CA) 
also enhanced RS content to a maximum; 
whereas changes in other two parameters 
remained somehow related to dios^in 
content. Changes in RNA •Content did not 
reveal any clear pattern; the same had 
been increased in almost all the treatments 
irrespective of increase or decrease of dips-, 
genin synthesis. 

A destruction could dikwn" in die 
maiiiMf of effects induced by two inhibitm 


+25.00 -12.10 +24.95 

+66.66 —16.65 +26.91 

—16.64 + 9.68 +12.02 

Costus plants during vegetative stage of deve¬ 
lopment and studies with reproductive and 
post-reproductive stages are in progress. 

One of the authors (AM) is thankful to 
CSIR, New Delhi for providing finandal 
assistance, 

A. MANDAL 
S. K. CHATTBRJBB 
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AUelopatby la Bon»ria artioularia : inhibi¬ 
tion of seed germinatioB and seedling growth 

In recent years, the phenomenon of allelo¬ 
pathy, i.e. one higher plant exertin a harmful 
influence on another by the production of 
chemical retardants or phytotoxins, has come 
into the limelightThat allelopathy has 
major roles in natural and manipulated 
ecosystems is well-documented®. However, 
our knowledge pertaining to the allelopathic 
potentialities of the weed flora of India in 
general and West Bengal in particular is very 
meagre*. A study was initiated to determine 
the possible occurrence of phytotoxins or 
germination and growth inhibitors in local 
weeds and their implications as a habitat 
variable. 

The present report deals with the allelo¬ 
pathic principle associated with leaf-extracts 
of Borr§ria artieularin (L.f.) F.N. Will. (Syn. 
SpermaooM hisPida L.). a common herba¬ 
ceous weed** found throughout India**. It 
often becomes parennial* * and is seen up to 
3,000 ft in the hills, on the coastal sands and 
on all.drylands in the interior*'. The plant 
has long branches, hispid leaves, pale mauve 
flowers, ellipsoid capsules and oblong-granulate 
seeds**. The allelopathic action of the 
plant was detected on a host of crop plants 
—jute {Corekoms of^oriuift. cv. JRO-632). 
lettuce {Laetuea ttativa ' 1.. cv. Sutton's 
improved unrivalled), mustard {Brassica 
aan^nftis L. var. dickotoma Watt.), rice 
(Ofpxia soHva L. cv. Ratna), wheat (Trifieum 
wOgdM U cv.' Sonalila) and weeds—AduH/en- 
indi^um (t.) Sw.. Cassia fafiksra L,, C. iora 
L.. Oroialoria ptdHda M^ var. ptdlida Ait. 
aM'- TsPi^osia HtmihonH R> Drumm. 
Viiftrb^r riulviii^ iddiyiddais df 
dtMeifU ' collect^, fim Afaitala, 


Aqueous extract was i^epared by crushing 20g 
of leaf material in a Bajaj mixer with glass- 
distilled water. It was filtered and the filtrate 
made up to 100 ml by adding wat^. This 
filtrate served as the stock solution of 1:5 
concentration. Various bioassays, with crop 
and weed seeds named earlier, were used to 
judge the inhibitory activity of the leaf 
extract. Surface-sterilised seeds (by 2% 
sodium hypochlorite for 10 min) were scatter¬ 
ed on a single disk of filter paper in 9-00 
diam sterile Petri-dishesand 10 ml test solution 
or water was added to each of the four repli¬ 
cates. The number of seeds in each dish was 
variable: 20 for crops and 25 for weeds. 
While the crop seeds did not need-any pre* 
treatment before the start of the experiment, 
the weed seeds were chemically scarified for 
20 min (except AbuHlon indicum for 2 hr) by 
treatment with cone. H,S 04 and followed 
by washing throughly in water. The dishes 
were kept at 28 ± 3*C for three days except 
for rice which was five days. The emergence 
of radicle was chosen as the basis for germina¬ 
tion. The data are presented as per cent of 
germination as well as average length of root 
and hypocotyl in terms of the corresponding 
controls. 

' A concentration of 1:5 was strongly inhi¬ 
bitory, but the effect became gradually reduced 
upon dilution (Figs. 1 and 2). Among the 
crop seeds, lettuce germination was highly 
inhibited; this was followed by mustard, 
wheat, rice and jute (Fig. 1). While the root 
and hypocotyl growth of lettuce seedlings was 
reduced at. all concentrations of the leaf- 
extract, this was true for other crops up to 
1:20 concentration. The root growth was 
lowered more than the hypocotyl growth 
particularly in lettuce, mustard aod wheat* 
Among the weed seeds, AhmUtin ifi^euin 
imled to germinate in the presence, of 1:5 
concentration of the leaf-extract and germina¬ 
tion of Crotuiatta was curtailed at all concen¬ 
trations (Fig. 2). At the tnakinuim concen¬ 
tration, the g^inatiqn; of Cassia 
seed was eonsidcvably iiobibited. There eras 
no. germination thMbition in C. tora and 

■m. 




Figit 1 sod 2a Allsloptthio ioSuencs of Borrerla artleubirii oo teed i^nninttioo u well •• root tod 
hypocotyl growth > (I) At r«ml«d by bioautya with crop apeciej; (2) As revealed by 
bioassaya with weed species. 


Ttphrosia hamHioniit especially at lower 
eoncentratioBS (1:20 and 1:40). The root and 
hypocotyl growth of Abutihn tndicum 
decreased at all concentrations, though the 
root and hypocotyl did not appear in 1:5 
concentration. Whereas the hypoco^ growth 
was not suppressed in CrotaLna and 
Ttphrosia, the root growth in these two 
seedlings was restricted at higher concentra* 
tions (1:5 and 1:10). The hypocotyl growth 
of Oaasia sophera and C. tora was more 
adversely affected by the leaf-extnct than tiie 
corresponding root growdi, particularly at 
lower concentrations (other than 1:5). 

: It is concluded from tiie above findings 
that the leaves oS Borraria oHioulOfi^ are 
ridi in inhibitors, having pronounced allelo- 
pathic influences on LaetwM totiva and 
AbutUon indioum. Further work is in 
progress to find out the chemical nature of 
these inhibitors and their mechanisTn action. 
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QiwtHMhc MmmkHi tf cdtaio^ 

As earlier attempts to hydrolyze cdlidose 
to sugars by mineral acids were hot an econo¬ 
mic one, enxymic saccharification of cellulosics 
with prior physical and chemical treatment 
infiuencing the rate and extent of hydrolysis 
was suggested*'^. So far no pre-trea^ent 
has yet been found to be totally satisfactory 
for commercial use*. 

In continuation of our studies on the 
saccharification of cellulosics*, we pre*treated 
cellulosics with miscellaneous reagents before 
subjecting the products to saccharification 
with enzymes obtained from a hyperproduc- 
ing strain of Aspergillus terreufy isolated 
here. Among all the reagents studied, we 
found prior orthophosidioric acid (sp.gr. 1.70, 
85%, the acid dissolved about 16% of What¬ 
man filter paper No. 42 or Whatman cellulose 
powder. No. CC41. under the room tempera¬ 
ture conditions) treatment to be the most 
effective for quantitative conversion (about 
96%) of cellulose to sugars. Furthermore, 
there is potential for recovery and re-use of 
the acid. 

The pre-treatment consisted of treating 
cellulosic materials (0.5 to 2 gm ; particle size 


range, 1-3 mm* without- 
lignin) with phosphoric add (1^20 ml,' 
mum concentration of 1 ^ needed was 
to be 80%) for 1-2 far at ambient con^tiona. 
The resulting slurry was later added udth 
stirring to water 1-2 times the volumes of add 
used. Afttf allowing the whole to stand ^ 
1 hr. it was filtered. The filtrate could 1)e 
saved for the recovery of the add* 

To the thoroughly washed treated materials, 
20 ml of buffered ena^e solution (0.05 Jf, 
pH 4.8,20 FP unit^gm of cellulose) was added 
nnd the saccharification followed for 48 hr 
(50*0. Glucose was ddermined by ducose 
oxidase* and reducing sugars by DNS (expres¬ 
sed as iducose) method'. 

It will be evident from Table 1 that cdhs* 
lose of different cellulonc materials, was 
saccharified about 96% of the alpha-ceflulose 
content* to sugars (DNS). Glucose made up 
to 65% (aprox.) of the suprs. That the rest 
of the enzymic digest was predominantly 
glucose-oligomers, easily bydrolysable to 
glucose by additional treatment with HO 
(0.25 N, 15 p.s.i for 1^2 hr), was confirmed 
by separate experiments (jocose-oligomer was 
found to be cellobiose by chromatogr^hy. 


1J 8aecliarlfleatl*ii of phosphoric acid Crsatsd eollalotics vrith furgal ccHulsso 
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kcsults not reported here). 

As the method presented here has the 
potential for recovery and re-use of phoq>h(^ 
ric acid by absorption and hydroiysis of P«0, 
obtained from bone ash in the furnace pro¬ 
cess'*, its commercial exploitation seems to be 
quite profitable. Moreover, production cost 
of sugar solution obtained in the present 
method (maximum concentration obtainable 
was found to be 12%) from waste cellulosicsj 
will not only be lesser compared to those 
obtained by cadoxen, cupriethylene diamine* ** 
and hydrofluoric acid method" but would 
also be very suitable for microbiol fermenta¬ 
tion due to absence of any metal ion toxicities 
in it. Also, the application of the present 
method, would cause no health hazards, as is 
likely in the fluoride method". 

The high saccharification rate observed 
has, presumably, been caused by decrystallisa¬ 
tion (increased hydration), and appropriate 
depolymerisation* of the cellulose chains, 
producing hydrocellulose almost completely 
saccharifiable by the fungal ccllulase used 
here. For achieving farther enrichment of the 
^ucose content of the sugar solution obtained 
from cellulose, we propose additional treat¬ 
ment with HCl (0.2 N, l|-2 hr at IS p.s.i) of 


the enzyme digest of phosphoric add-treated 
hydrocellulose. 
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THS FATHER OF MODERN PHYSICS IN INDIA 


OCCENCE at the close of the niteteenth 
century was in turmoil. Out of this 
developed new ideas, especially in physics^ 
near the beginning of the twentieth century. 
Einstein’s theory of relativity and Bohr’s 
quantum theory of the atom are but a few of 
the pew revolutionary thoughts. These new 
theories contradicted accepted ideas and 
even seemed to contradict common sense. 
As a result many people gave up even the 
effort to understand them. This difficulty in 
understanding lies in the novelty of the 
concepts. Overcoming amazement requires 
imagination and care. Further pcrseverence 
provides a surprisingly correct and simple 
view of the world. These qualities were 
exhibited by Meghnad Saha at an early age 
which led him to the fundamental discovery 
in physics, the first from India in this 
century. From this point of view and his 
perseverence throughout life in modernising 
the thinking in general, he may be called the 
father of modern physics in India. 

Meghnad Saba, hit the international 
headlines by publishing his paper ‘Ionisation 
. in the Solar Chromosphere, in the philoso¬ 
phical Magazine in 1920. With this new 
directions opened up in astrophysics which 
with the publication of the companion paper 
^Selective Radiation Pressure and the Radi»< 
tion Equilibrium of the Solar Atmosphere’ In 
the Journal of th^. Department of Science, 
■ CakotU ilnlversilyt In the tame year, 

' brqo|ht'out further clarlficafids of his ideas, 
.H ts ffljtdresting to ndteHbgt in the lectmd 
t^^i^^uUejnefttli^Atvrp tad tht ftnl 


couple of decades of the twentieth century 
heaps of data were collected on the spectra 
of different stars, the prominent amongst 
them being our closest star—'the sun. 
However, the identification of dements in 
these data in comparision with the spectra 
of elements on the earth was rather confused. 
Certain puzzling facts in the spectrum of 
solar chromosphere were revealed in the 
intensive and systematic study of the chro¬ 
mosphere during the total eclipse. It was 
found that the H and K-lines of calcium 
were much higher than ihe-corresponding 
Hnea of the lighter elements like hydrogen, 
helium or rodium. This was a great 
puzzle. 

By nature, Meghnad Saba was interested 
in all that is new and novel from bis child¬ 
hood and tried to understand any phenome- 
naniii his own way. This character was 
channelised in his youth in physics and he 
tried to grasp vcraciousiy the new concepts 
in the field. He quickly mastered the 
quantum theory of radiation and deduced 
the existence of the pressure of light. He 
exhibited the working of these ideas is a 
selective manner on different atoms. It was 
known that high temferaturea existed inilde 
the sters and Eddington had suggested that 
atoms would be ionised at these temperatures 
but he did not Indicate the mechanism of 
idnisation. However, lob^ Bggart a young 
•physicist wotjklQg in the lalsoratory of Prof. 
Nerqst in Berlin Vied to justify this ionisa¬ 
tion oh the. bas^ of raaotien isochors. How* 
aver, hi M hypottoM vsioM for 






zation energies of elements. Saba got the 
cue and immediately understood the impliea* 
tions. Applyfng lift knowledge of Tbermo- 
dynamios and chemical constants, Saha 
formulated his theory of thermal ionization 
in which he used exact values of the ionization 
energies from the spectral data and from the 
experiments on ionization potential that were 
available at the time. His deep knowledge 
of astrophysics immediately found applica¬ 
tion to this new theory—the explanation of 
peculiarities of the solar atmosphere. It 
explained clearly, for the first time, the 
disappearance of arc lines from the higher 
liyers and the intensification of the spark 
lines in the solar atmosphere as an effect of 
redaction of pressure. 

At the end of 1920, Meghnad Saha went 
to Europe on the Ohosh Travelling Fellow¬ 
ship of Calcutta University. He spent quite 
some time at the Imperial College in Prof. 
Fowler’s Laboratory. It was here that be 
wrote his other monumental paper on a 
Physical Theory of Stellar Spectra. From 
London he went to Berlin to Prof. Nernst’s 
laboratory. Here he could communicate 
directly with many of the leading scientists 
of the time and Prof. Saha was well equiped 
with the German language as that was the 
language scientists commonly used. Even 
though his stay was short he could publish 
about six papers during this spjourn. 

Once the heat of applications in the field 
of astrophysics cooled down to a certain 
extent, the theory of thermal ionization found 
applications in numerous other unconnected 
areas, such as conductivity of flumes, electric 
arc, explosion phenomena, the study of 
ionosphere, etc. The import of the funda¬ 
mental .theory started unveiling in these 
applications. These days it is finding exten¬ 
sive use in..the study of hot plasma and 
magne-to hydrodynamics. 

Universality of application is the nature of 
ftuy.fundameotal theory. But the ooaeeption, 
de}>lh'.sfi<l formulation of the theory requires 
a weU 4|t6ipUned minds!.' Sd it if natuivt for 
any one have inqhisltiveoeis almut&e 
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trainiing and tribulations of Megitnad 
in bis early years. 

Meghnad Saba was boro on October 6, 
1893 in a remote village in Dacca, called 
Seorataii. He belonged to a trading 
community. Born as the fifth child of his 
parents, with meagre family income, Meghnad 
did not feel much welcome but saw want 
everywhere around. In this quagmire of 
shortages and deprivations, he found great 
pleasure in learning at the primary school of 
the village. His father did not have any 
intention of educating his son beyond this 
stage, but the child’s aptitude and keenness 
to learn more prompted his teachers to 
persuade the elders to continue the education 
of Meghnad. His eider brother, Jaynatb, took 
great interest in bringing up his younger 
brother and it was be who was instrumental 
In giving the scientist to the world at larges 
Meghnad's school days and college days were 
full of difiicultics and suffering. Many were 
the complexes which he had to overcome but 
he was steadfast in his goal of higher learning 
and training the mind. The keen and obser¬ 
vant village lad absorbed fresh and pure from 
the village life sifting the miseries. This was 
done without any ado or calling attention to 
and his life, until he came and completed 
his conventional education in Calcutta in 
1915, was just about ordinary. He joined as 
a lecturer in physjes in the newly founded 
science college in the following year and 
started lecturing on diverse topics in physics 
and rnathematids. To. teach the post-graduate 
students Meghnad Saba worked hard by 
getting aeqiainted with the latest concepts in 
physics. As physics used to be . written in 
German, he mastered German language which 
initiated him into the realm of research. 
His first paper in Phitosophlcal Magazine 
appeared in. 1917 on *Maxweit atresses* and ‘ 
in the following year Caloutte University 
awardetl'ibiiii the D.So. for hia work In the 
fisld . of eHeqtromag^etio. field and radiatlqii 
. Slqeolth^ thhie was po looking , 
Ipok; Mei^iuid 1^ fMiedv tli^d in the 

pdiMCS AMD dOtfitlfSt* tXffWlL IfM 



|!owtv«r, hit liter yean tiroviht, him \o 
tbe prot>temi of the society; Piofenoi’ Silii 
served the society through science. Whatever 
work he undertook, he left an undeniable 
mirk of his. This great life was cut short 
suddenly on February id, ldS6 while Ittend* 


i^i^iHlIorkiiiNewl^ fothii iket^; 
only one akpect of Sabina ^nonal^y. ml 
been dealt which is worth' emulating' by ; the 
young who did not have the oppoi^ity to 
see this gfeat man. . : P 

B, B. Balffa 


PERSPECTIVE PLANNING OF THE UNIVERSE* 

8. D. CiiAltfiRjBB** 


OROFESSOR Meghnad Saha was a tremen* 
dous personality. He was ceaseksdy 
engrossed with problems concerning the 
application of science and scientific methods 
to the solution of problems of economic 
development of our Country in general and 
Bengal in particular. His importance lay in 
his being aware of s^ch problems earlier than 
others, in his capacity for rapid mastery of 
the essentials of the problems, his matchless 
publicity campaign focussing public attention 
to them, putting forward some concrete solu* 
tions, and in severely criticizing government 
plans when necessary. 

Upto 1930, Saha was deeply engaged in 
teaching and research in Science. In 1952, 
when he entered the Parliament, Saha explain* 
ed how the new phase of his activities, which 
dealt* more with organization of research and 
the application of Science to national devdop* 
ment problems began. He said: "Scientists 
are often accused of living in an Ivory Tower 
and not troubling their mind about realities ; 
Apart from my association with the political 
movement of roy juvenile years, I lived in 
the Ivory Tower till l93d”. 

He founded the Indian Science News Asso* 
Ciation in 1935. During the period betwe^i. 
1935-53. Saha used "Science & Culture**; the 
journal of ^6 Indian Science Nows Attocia- 
'tidn. iss the ve^Ie for propagilting his ideas 
on ^e appllcat^ ^ Science'to NiittO^l 
•‘'devei#meht. ■ 

'V**** •* / * ■ * . *•* 'I s.' 


His important contributions may be briefly 
categorized as the following t 

(1) Organization of Scientific and indust¬ 
rial research; 

(2) Atomic energy and its industrial 
utilisition } 

(3) River Valley development Projects; ft 

(4) Planning in general. 

I have purposely chosen the last item as 
the main topic of my lecture entitled **Perspeo- 
tive Planning of the Univere’*. 

One day, during my brief tenure as a 
lecturer in Physics at the University College 
of Science, Calcutta, Prof. Saha suddenly 
entered into my room and suggested that 
perhaps 1 could write a book in collabora¬ 
tion with him on a recent topic. When I 
confessed that 1 knew very little about the 
subject he admonished me with the words: 
"Look, when you know nothing about a 
subject, try to write a book on it*. Saying 
these words he abruptly left th4 room. At 
that time, I w^s non-plussed. But his words 
are still ringing in my ears. And ko^ during 
the evening of my life, I am und^aking a 
task in. which my con^ptence is practically nil. 

Now, let me begin my theme. ^(ksk 
of science is not complete in proyiding'fw'the 
atomic laws, as we know them af liirffiieiit; the 
story of all the history df the Udivmse. In 

* aghtUM N.&ha Lecture^ 

** J'onnwty Professarof PpP^eSf ladavpiir l niver- 
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the iaenimate world we have gone fltf. Mo^ 
remains to be done in the great problem of 
life, and all that it implies. 

Let us pause for a moment while we con¬ 
template some of the elements of the funda¬ 
mental structure—the atoms of matter-^from 
whose potentialities our univers: was bom. 
Most of us know that everything around us is 
composed of some 92 elements. We know 
also that these clcncnts like copper, iron, 
hydrogen and so forth are composed of small 
structures calk'd atoms which in turn are built 
of certain fundamental particles. These parti¬ 
cles arc essentially of three types, positively 
charged particles called protons, negatively 
charged particles called electrons and neutral 
particles called neutrons. 

At the centre of the atom is a core com¬ 
posed entirely of neutrons and protons. 
Around this core, at distances which are 
small, but enormous compared with the 
dimensions of the core or nucleus, are to be 
found electrons equal in number to the protons 
in the nucleus. These electrons perform a 
kind of dance around the central nucleus 
which acts for them as a controlling force, 
dictating their motions as our Sun controls 
the motions of the planets. 

The light atoms have few protons and 
neutrons in their nuclei, the heavy atoms 
have many. Thus, Hydrogen, the lightest of 
all elements has only one proton in the 
nucleus. Helium, the next lightest, has two 
protons and two neutrons. One of the heaviest 
elements, Uranium has 92 protons and about 
146 neutrons in its nucleus, and around this 
nucleus is a ballet of 92 electrons. 

It is for the most part of this ballet of 
dancing electrons which determine the chara¬ 
cteristics of any particular atom in relation to 
its fellows as regards the formation of chemi¬ 
cal compounds—compounds like water, for 
example, whose smallest individual representa¬ 
tive, a molecule of water, contains two atoms 
of hydrogen and one of ottygen. When two 
atoms come near together, the members of 
the ballet co-operate to produce a dance ■ more 
complicated than that of thei^dividual ballets,. 
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1 dmsoe ulildi locks them into one meanlngfiil 
stroictttre controlled by the two ballet masters, 
the nuclei of the two atoms. 

Now, the atomic nuclei, composed as they 
^ are of protons and neutrons, have their own 
individual structure, which is practically 
unaffected by the activities of the ballets. In 
other wards, chemical phenomena concerned 
with the combination of atoms have practi¬ 
cally no effect on the atomic nuclei, even as 
the motion of planets, controlled as they are 
by the Son, have very little effect upon those 
dramatic occurrences which wc see going on in 
the Sun itself—the terrific explosions sending 
flames hundreds of thousands of miles into 
space, and the many other things with respect 
to which time, in our present epoch, is enrich¬ 
ing our knowledge continually. 

It is only comparatively recently and by 
the utilization of techniques beyond the realm 
of chemistry, that we have been able to probe 
the nuclei of the atoms and learn something 
of the rich store of regularity and law locked 
in them. In the process of peering into these 
matters many things have revealed themselv^. 
We have learned that extraordinary things 
happen when the nuclei, so quiescent in their 
normal state, become irritated by the treat¬ 
ments to which we can subject them and to 
which, Indeed, they are being continually 
subjected in such phenomena as cosmic rays. 
Under the stimuli of such irritations, new kinds 
of particles can be born and play their role 
in the picture what happens. Such particles, 
however, come into existence only in these 
states of turmoil,. and when the nucleus is at 
peace or when they depart from Its influence, 
they die rapidly and so disappear from the 
scene. All of these strange phenomena, and 
the milder phenomena of chemistry, owe 
their origin ultimately to the law of potentiali¬ 
ties of these neutrons and protons which lie 
locked hi the nuclei. * 

But the story does not end even here for 
It now appears that the atoms themselves, 
with their nuclei, {present but an inteimediate 
stage inilhe devdopment of nature, and that,, 
indeed there im a timd when there were no v 
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In fnet, there rvai nothing but a 
mass of neatmos—in the universe, and in the 
properties of those neutrons, alone, lay all the 
potentialities of Nature, in the sense that 
from them were bom all the properties of 
those other thin^. We have reason to believe 
that this primordial situation existed some 
four thousand million or more years ago and 
that at that time the neutrons, the only mate¬ 
rial inhabitants of the universe, existed in the 
form of an extremely dense gas, in company 
with heat radiation, born itself of the activities 
of the neutrons. Truly, at that time the 
universe was without form and void, but we 
can hardly say that there was darkness on the 
face of the universe, for the temperature in that 
epoch is believed to have been of the order of 
ten thousand million degrees. It is true that 
at such I ijh temperatures practically all of the 
enormous amount of radiation present existed 
in the form of a kind of light—very hard X-rays, 
in fact, or y-rays as wc call them—to which an 
eye, if it could have existed, would have been 
insensitive as regards a recognition of wliat we 
call light; but some of the radiation, enor¬ 
mous in total amount although a very small 
fraction of the whole, would have produced, 
to a hypothetic il eye viewing it, a brilliance 
far surpassing anything man has ever teen 
either in the Sun or the atomic bomb. 

Our present knowledge of atomic laws ena¬ 
bles us to picture the subsequent history of 
this state of affairs and to realize that as this 
neutron gas is cooled and expanded with law 
inherent in the neutrons and their progeny, 
the radiations, would give birth to protons, 
which in turn by participating in the story, 
would cooperate with the neutrons in giving 
birth to atoms as we know them. 

Of course,Vott may all ask as to the state 
of affairs which preceeded even that time when 
all the neutrons were collected as a dense gas 
and when .there were no atoms. Ala^ from 
here backwards the story becomes hazy, but it 
• is not necessary tojcomplete the story in order 
to vnderstand the ^subsequent evolution from 
tlmt perlbd of brill^nt draos which we have 
jNtvUagibd as prevaili^ the neutrbps apd 


the taiUationi were the only oljlqMnS ^ ^ 
univeree; and, we have to realize that even at 
that time the potenthdity of all that has 
happened since, the potentialities represented 
in the growth of structure in the universe, in 
the appearance of planets, and In out own 
appearance on the scene, with the subsequent 
development of our civilization, all stem back 
to the laws inherent in the neutrons in that 
epoch of the remote past. 

And now, I must leave this gigantic story 
which man, with the knowledge which he has 
gained from the present, has been able to piece 
together as regards the past. *lt is impracti¬ 
cable for me to cite all the details of operation 
of the laws of nuclear physics pertinent to 
these matters. It is, however, of interest to 
point out one or two aspects in which we may, 
call the necessities of out universe were anti¬ 
cipated in the fundamental laws which existed 
before those necessities were called for by 
man’s existence. 

First we have the permanence of matter 
itself. The steel of which locomotive engines 
are made does not change overnight into some¬ 
thing else or evaporate from view. This fact 
is, perhaps, a matter of greater astonishment 
to the man of science than it is apt to be to 
the layman, for the best a physicist could do 
until quite recently in the matter of proposing 
laws suitable to account for the atom’s behavi¬ 
our was to produce laws which would inevita¬ 
bly have resulted in the atom’s immediate 
destruction. Those aspects of the modern 
quantum theory which are most vital in pro¬ 
viding for the permanence of the atoms and 
so for matter in bulk are aspects which run 
most contrary to what may be termed our 
intuitive feelings of common sense. 

The existence of radiation such at light, 
heat, and wireless radiation is a; coosequenoa 
of fundamental laws of physics, and these 
things form the bases of our communication. 
Moreover, the photo-electric dfeett which is 
the power possessed byli^i to' eject electric 
particles from surfaces upon which it fiUls, and 
a kindred property *that of producing 
rearrang^ents of thb dectronic constituents 



.of lh« Atom when fotb upon it» coaitlia^ 
« tet a mechanism responsible for our ability 
-to see. 

In the Sun, even to-day, the solid state is 
.unknown, and there is no rigidity to anything, 
yet the strength of steel and of solid materiab 
.in general} so necessary for the carrying on of 
•man’s activities depends upon characteristic 
properties of the atoms as they exist in the 
Sun to-day and have existed in the past inspite 
of the impossibility of their showing their 
. potentialities in that environment. The easy 
flow of fluidS} their power, as in the case of 
gases, to expand and contrad, are basic to 
innumerable requirements of the activities of 
man, and not the least of these requirements 
imposed by his necessity to breathe. 

There is nothing of the nature of a chemi¬ 
cal compound on the Sun. There is no 
water. There are no acids, there are no 
.alkalies. There is no protoplasm. Even the 
atoms of the elements, as Saha had shown in 
his classical paper, are for the most part torn 
asunder. I need Imrdly point out the impor¬ 
tance of Chemimd activities to the economy 
of civilization. Almost everything depends 
.uponthem. Man’s structure itself and the. 
mechanisms by which he lives are dependent 
upon them, and all the potentialities for the 
.operation of chemistry are known and anti- 
.xipated in the fundamental laws which prevail 
in the Sun, where, however, those laws of 
chemistry have no chance of exhibiting their 
activities. 

But the fundamental laws of the Universe 
provide, in their potentialities, not merely 
for the necessities of existence as we know it 
to-day, but even for esthetic enjoyments of 
mankind. It is very convenient for man that 
there should be a substance as strong as steel. 

It is very (mnvenient that there should be a 
substance like water, which will dissolve so 
many things and .perform the multitudinous 
function^ which only water can perform. 
Perhaps U is more than convenient that. there 
-should be a substance like chioropbyil, capable 
.oi."4ruMfbrming the Sunb othervldse uiekis 
into a form' .wbicfi provider/qr 


ptqatlife. It is very convenient that there 
should be a relatively inert gas like sir, which 
among the many services it performs, can bo 
hedd to the earth as an atmosphere and form 
a means of communication through the agency 
of what we call sound. 

Of course, man, himself a part of the whole 
universe, has played a great part.in developing 
the potentialities of nature’s laws. I^ere was * 
nothing to guide him to what. he achieved in 
building a dynamo, a motor, an automobile, 
a steam-engine, an aeroplane or. a cyclotron. 
And yet, the fact that man can claim credit 
for having evolved these things does not 
reduce the wonder inherent in the existence of 
the possibilities of their being evolved, which 
possibilities go back to the fundamental laws 
themselves. 

It is an interesting and ileculiar fact that 
in very large number of cases inanimate 
nature has not waited for men to develop the 
consequences of what is around him but in 
concealed form, has frequently used principles 
and produced devices which, at a later date, 
man has himself fashioned, only to find that 
nature has anticipated him. Indeed, if inani¬ 
mate nature could be endowed with a perso¬ 
nality capable of making claims, many of the 
patent applications of human beings would 
have to be granted with strict reservations in 
favour of what Nature has done. 

The birds solved many of the problems of 
flight before man has successfully flown. The 
structure of their wings and the potentialities 
for manoeuvrability are marvels of structural 
design. The. jet plane can fly only in the 
forward direction, while the dragon-fly can 
fly both forwards and backwards with equal 
facility. 

Lens design is an art invoking highest 
skill. But the eyes of vulturra are better than, 
binoculars. Benjamin l^ranklin invented 
bifocal eye-lenses. But nature*invented bifo- 
cals’fdr some Ashes long long ago.. The fish, 
found it qecessary to swim so that it could 
^ tSin^’m the water and at the same time 
see. things in th« ahr^.qboi^ to two sets " 
of pul in' 
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k can swim so that one sees what is in the air 
while the other sees vvtat Is in the water. 

Science is very proud of Us achievements 
in the detection of small quantities, blit until 
cosmio-ray research in which man has learned 
to observe individual atomic particles, few of 
bis achievements could compete in sensitivity 
with his own nose. The power possessed by 
the dos to follow a scent, is something as yet 
not understood. The power of the homing 
pigeon to return to his base is still a mystery. 
Some evidence has been given to support the 
view that ho possesses an apparatus which 
enables him, like a mariner, to make use of 
the earth’s magnetic influence. 

One of the great achievements of the last 
war was the invention of Radar, in which 
objects like aeroplanes rehcct electromagnetic 
waves of shert wave-length emitted from a 
home bases, back to the base. However, the 
principle of radar wfis known to the bat long 
before. The bat is blind but it emits squeaks 
and chirps as it flics. These are sounds of 
very high pitch and high pitch is the essential 
feature necessary to enable them to define 
with precision, by their reflection, the object 
which reflects them. And so, by this device, 
the bat detects objects in its path. 

The use of smoke screens is common in 
modern naval wfare. However, the octopus 
invented it. It squirts into the &ce of its 
enemy a dark liquid something like India ink 
which it stores in a bag concealed within its 
body. Behind this smoke screen it can escape 
when threatened. 


to a much greats perfectitm ahd id' hk' duk* 
mous variety of ways by the' aafhniA- 
Everyone knows of the chameleba;' - 

It is only comparatively reoentli^ .that 
has used invisible light, in particular, itfairedf 
as a means to locate tanks in darkness' whi^. 
visible light is unsuitable or uodeshfi^ie. 
However the cobra knows of this device, tf 
you tape a cobra’s eyes and swing a warm 
electric bulb in front of bis head, he wiltstr&a 
at the warm object unerringly. 

And among all of these complex mechk'* 
nisms, perhaps, the most marvelous are those 
composed of ingenious devices, electrical, 
mechanical, acoustical, optical and chemical, 
which serve the needs of the human body. 

Now with the aforesaid pictures as I have 
envisaged before us, what are we to surmise as 
to the meaning of it all ? In appraising the 
significance of the situation it is desirable to 
separate facts from dogma. We first raise the 
question: *ls' the universe of intelligent 
design f" I think that the answer of most of' 
you will definitely be in the affirmative. The 
kind of ingenuity which is evident in the 
workings of the universe is, on a large scale, 
the work of the greatest engineering genius of 
all tlihes, even though we have not attributed 
to him the responsibility for having created 
the basic laws of atomic physics onwhirii 
everything depends. Success in utilizing those 
tosic laws to the ends which we see around Its 
would guarantee his reputation. 

So far I have not implied the existence of 
an intdligent being in this matter. This wotdd 


Incidentally, the octopus could claim a 
patent for another modern invention, jet 
propulsion. It can emit from a spacious 
cavity within its body a str^m of water with 
high velocity. The reaction from this je£ 
drives it as fast as an ordinary fish can swim 
and enables it to get but of .the way quickly 
when it desires. Its forward motion is Jimi^ 
to a crawling one ^ which its flexible arms 
and riiekms partici^te. ' : . 


iPiji^'been' nae^'^.from'' Iminca^kl, . 


involve u$ in endless discussion of bow thb 
being came into exi8ten<^. I must ddbk that 
question. I simply maintain that the eviddice 
arojmd us shows the same kind ingeiiuity 
as that which we associate with rife 
of intelligence. 

However, when I ask as fb i^/oiri^.>of 
thb fundamental lawsqf Menci^ « dlfR^ 
rent kibd of intelllgeiape,:^ii^^^ thb 

calibre of aqyKyibg ^riji^'. ' , 

Fot flb t^ts^ of inventi^ 

his;owk'''hi^;V;H|i;^i!;'to to 
th^»: had to fdinaiiy. 



iate these laws and to foresee all the cons;* 
quences. One of the most marvellous things 
is the fact that the ultimate formulation should 
be so simple. The man of science has always 
admired the process of the development of 
complexity out of ultimate simplicity. 

One of the greatest examples of this kind 
of thing is to be found in Newton’s discovery 
of the sO'Called law of gravitation. Before 
Newton’s time, the motions of the heavenly 
bodies were a profound mystery. Kepler 
succeeded in reducing the description of the 
planetary motions to something which was the 
consequence of a few empirical laws. But 
Newton showed that these empirical laws of 
Kepler were themselves but the consequence of 
one simple law, the law of gravitation. From 
that law, everything else could be deduced, 
the motion of the planets, the times of occur* 
rence of eclipses and a hundred other things. 
Even though one is not able to give a reason 
for gravitation, its assumption leads to many 
fruitful consequences. If I were facetiously 
minded, I would say that, white the function 
of a teacher is to take a complicated thing and 
' make it seem simple, the function of a creator 
is to take a simple thing and make it compli¬ 
cated, so that in the complication, the richness 
of the universe may be achieved. But even 
Newton’s law of gravitation is only a step in a 
single domain. There are the laws of electri¬ 
city and magnetism, and many other laws, 
where simplicity in the formulation of the 
fundamentals has been achieved in several 
domains. The art of a creator, is to start with 
the fewest fundamentals and extract from 
them the richest consequences. In the laws of 
nuclear and atomic structure, we believe we 
have gone far towards finding those ultimate 
basic laws whose consequences are all we see 
around us. Undoubtedly much remains. The 
mystery of life has not yet been fitted into the 
picture; but our experiences of the past give 
ua ground for thinking that if simplicity 
appears not in the correlation of the laws of 
antoate things with those of inanimate nature, 
Che fault lies with us in not having found it. 
sir J. C. Base spent his life, in correlating the 
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responses of the living with the non-livii^. 

Now, in the light of this picture, am 1 to 
believe .in the existence of a so-called intelli¬ 
gent being, or am I to throw everything aside 
and say, “1 will concern myself with the facts 
and not worry about how they came about ?” 
In the last analysis. I may maintain that 
everything came about by chance. 

In order to appraise the significance of such 
attitudes, let me take an analogy. It does not 
involve the universe as a whole, but which 
really happened to me personally. It dupli¬ 
cates some of the essential features. 

I visited Ottawa in Canada in 1949. While 
returning home from the laboratory of N.R.C., 
a car came from behind, skidded on the snow- 
covered road and hit me. I fell unconscious. 
Incidentally I happened to be the only pedest¬ 
rian and it was the only car on the road. 

The driver of the car fled. While lying 
unconscious on the road, a tram-car came 
along. The driver looked at my plight, and 
telephoned to some place. After a little while 
a conveyance labeled ‘‘Ambulance” arrived. 
It carted me in an unconscious state to the 
Hospital. Somebody X-rayed my right leg 
and put me in a bed for a couple of da>s to 
recover from the shock. Then an orthopaedic 
surgeon came, operated my leg and put my 
leg in a plaster cast. I spent quite spme time 
in the Hospital, and ultimatclf discharged as 
cured. Strangely enough, I had ensured my 
11 e against accidents only a wede ago. And 
so, I had not to pay anything for my hospital 
expenses. 

Now, if I am a complete materialist in 
this matter, I shall regard the uniformed 
driver of the street-car, who looked at me 
when I was on the ground and telephoned 
as playing no fusmtion in the case. The fact 
that he wore a uniform was incidental and, 
having looked at me, be possibly passed 
on his way without farther thought. The 
arrival of the ambulance and the procem 
of picking me. up add putting me into it will 
have no rtlatlon to .anything in particular, 

I might regard the ^oppege of the ambu¬ 
lance at the hospital ai^due.to the fact that 
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tbe hospital is a M&tre ck fofee with the 
ebaraoteriatie that it attracts ambulances and 
repels other vehicles. ‘When I get into the 
X*ray room, I must regard myself as just as 
a piece of material which happens to be 
there and gets X>rayed. I can go on in this 
vein until the whole history of my cure and 
discharge from the hospital is covered. 

If somebody comes to me afterwards and 
says: "My friendi do you know how it came 
about that all this sequence happened ?” I 
shall probably say : “No, I don’t« and 1 
don’t care.” If my visitor explains that there 
is a government in Canada^ which is a 
dominion of United Kingdom of Great 
Britain ruled by a Queen. It was her 
Oovernor*general in Canada, who set up a 
system of laws which were designed to cover 
all sorts of different circumstances, and that 
it was a consequence of these laws, through 
various complicated ramifications, the uni¬ 
formed street-ear driver who saw me on 
the ground and telephoned for an ambulance 
which took me to the hospital for the 
purpose of having me cured. If my visitor 
tells me all this, I may ask him for his 
criterion that such beings as he has envisa¬ 
ged in the total story actually exists I shall 
ask him whether he ever saw the Queen of 
whom he spoke. He will tell me that the 
Queen lived in England, thousands of miles 
away and he had never seen her. 

If I simply believe that the ambulance 
found me by accident and picked me up for 
no. reason, I shall have very little hope that 
if I break my leg again another ambulance 
will come along just in time. 

If, however, viewing what I may call the 
purposeful design around me regardless of 
the designer, I Am willing to put some faith 
in the fundaftentality of the design, regard¬ 
less of the origin, I shall acquire a great 
sense of comfort in the belief that I am not 
alone, and that my future as well jis my 
present, is somehow involved in the general 
design which seem&to control the affairs of 
the country. 

To return from my analogy of the eono- 


by with its laws and goWnihenf to tkh' 
Universe and to my place in it, I would- 
maintain I can probably make greater use of 
the richness and purposefulness of this 
universe if I recognize the existence of the 
Divine designer. 

I think I should restrain myself from 
stepping into the domain of Theology 
which have been glorified by men like 
Gautam Buddha, Jesus Christ, Mohammad, 
Chaitanya, Ramakrishna Paramhansa and 
others. 

Before I conclude, I may perhaps tell you 
a short story. 

Some years ago, I read an article entitled 
"Unforgettable Albert Einstein" by Banesh 
Hoffmann. He and Leopold Infeld collabo¬ 
rated with Einstein at Princeton. He reca¬ 
lled. "The intensity and depth of his 
concentration were fantastic. When battling 
a recalcitrant problem, he worried it as an 
animal worries its prey. Confronted with a 
seemingly insuperable difficult problem, he 
would stand up, put his pipe on the table 
and say in his quaint English, *1 will a little 
link’ (he could not pronounce "Ih”). Then 
he would pace up and down, twirling a lock 
of his long greying hair around his forefin¬ 
ger. A dreamy, faraway and yet inward 
look would come over his face. There was 
no appearance of concentration, no furrow¬ 
ing of the brow—only a placid inner comm¬ 
union. The minutes would pass, and then 
suddenly Einstein would stop pacing as his 
face relaxed into a gentle smile. He had 
found a solution to the problem. It was so 
simple and lucid. But the magic had been . 
performed invisibly in the depths of Eins¬ 
tein’s mind, by a process nobody .could 
fathom.” He once said "Ideas come from 
God". On the marble fireplace in the 
mathematics building at Princeton Univer¬ 
sity is carved, in the original Oerman^ what 
one might call his scientific credo : "God Is 
subtle, but he is not malicious.’’ By this 
Einstein meant that scientists could expect 
to find their task difficult, but not hopeless. 
The Universe «m a UniVetse of law, and 



Qod wal not confuting us with deliberate 
paradoxes and contradictions. 

Finally, I wish to pay my respectful 


bolhage td the. sacred memory of lata 
Professor Meghnad Saha, one of the greatest 
sons of our Motherland. □ 


CALENDAR PROBLEM 

M. L. CHAUDHURY* 

Abrlefteiumeof the dcveiorment of calendars is given and the defects of the enrient 
calendar are diseuised. It is shown that the problr^ can be solved by amending the leap year 
rule in the way suggested here. 


A oalendari as known, is a means for keep* 
' ing track of time, particularly of the 
seasons that largely control man's life. An 
accurate calendar has been one of the oldest 
problems In astronomy and perhaps studies 
la astronomy itself at early stages were 
largely inspired by the need of a calendar for 
ecclesiastical purposes and for agriculture. 
At present it has become much moreim* 
portant for many complex needs of the 
modern society, such as, administrationi 
statistical eommuoication, history and scien* 
ees. Although hundreds of calendars have 
been worked out and used* from the early 
days of all ancient civilizations a satisfactory 
solution to the problem has not yet been 
found. 

In the early period calendars were de* 
valoped along three lines: viz.| purely solar, 
lunar and luni-solar calendars. Initial 36S 
day year in the Egyption solar calendar 
around 3000 B.C in contrast to the 3S4<day 
year of inner calendars, was then amended 
to 36S.2S days by Ptolemy BvergetesI (<»238 
B.C.} from the discovery of the sotbie cycle 
of the observed helicai rise of the sitius at 
the horizon. 

The Hindus and Chinese have records of 
using the lunar and solar zodiacs about the 
same time. A leap year every fourth-year 
is also not new and was known early to the 
Babylonians, Egyptians and even to the 
Mtyas'df Mexico*''*. It is-also of historkal 


interest that a "continuous day-count” similar 
to the Julian day number devised by J. 
Schaliger («- 1600 A.D.) and currently used 
in ephemeris, was introduced by Hindu 
astronomers before first century B.C. and 
their long count started from 17 February, 
3102 B.C. reckoned by Aryabhata to be the 
beginning of the last of the four Yugas (era) 
comprising the current Meha-Yuga (cosmic 
era), as defined by the Siddhantas*"^. 

However, lunar aflSIiation had been so 
important an influence due to its spectacular 
cyclic phases and association with religious 
myths that solar calendar did not survive. 
On the other hand, lunar year being 
shorter than the tropical year by 
11.2422 days and also differing from the 
actual twelve lunations by 0.3671 day, lunar 
calendars went completely out of step with 
the seasons, rendering it useless for dating 
the onsets of monsoon and winter, vital for 
ancient agriculture. Hence cventpally almost 
all peoples changed over to luni-solar calen- 
dars—with the use of lunar months pegged 
to the solar year through various intercala¬ 
tion^ such as, the insertion t>f a thirteenth 
month In three years introduced first by the 
Babylonian king Hamburabi f~1800 B.C.), 
the Oetaeteris (three inter-calary months io 
a cycle of eight years), and more accurately, 
the metonie cycle with seven intercalatioas 

* Indian Sehool of Mines, DhBnbad-826004, Bihar, 
India. 
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io a eyele t>f nineteen yean^ given by Melon 
(Athens, 430 B.C.). The Chinese ate also 
known to have used this cycle around 1400 
B.C. All these led to many hybrid calendars 
still used by different communities. 

The Julian calendar from which the 
current Gregorian Calendar has arisen is 
also a hybrid of solar year and lunar months 
and is a reform of the early Roman calendar 
and by 46 B.C. the latter fell behind the 
seasons by 90 days and Julius Ceascr at the 
advice of astronomer Sossigenes deC.teed 
46 B.C. (so-called year of confusion) to be a 
year of 44S days. Besides, Julius and his 
successor Augustine changed the names of 
the seventh month and eighth month respec¬ 
tively into July and August in their honour 
and allotted to each of them thirtyone days 
(even numbers were unlucky for the Romans). 
By 1582 A.D. an error of the ten days 
accumulated and Pope Gregory XIII dropped 
ten days from that year and introduced the 
current leap-year rule at the suggestion of 
the Vatican librarian, A. Giglio. This calen¬ 
dar known as Gregorian calendar was readily 
adopted by the catholics but even in England 
it was not adopted until 17S2 A.D. and in 
many other countries, such as Russia, China; 
Greece etc. not until about 1920 A.D. 

The current calendar 

Although Gregorian calendar Is now very 
widely used, there are many defects in this 
as summarized below ; 

(i) The Gregorian calendar is out of 
date being based on inaccurate data. The 
early calendars that evolved into this one, 
consisted in grouping apparent solar days 
in synodic months and approximate tropical 
year. With the progress of astronomy^ it 
has become imperative to revise all these 
oalendarie elements. Discovery of the 
uneven passage of the sun over the zodiac, 
inclination of the ecliptic and its variation, 
precession of equinoxes (a remarkable dis¬ 
covery by Hipparchus of Rhodes, -200 B.C.) 
and periodic changes io the Barth's diurnal 
rotation duMo tidal and other pertubations 


and due to inMntie ttovetaent of the Bhi** 
etc.—necessitated correction in the apparent 
solar day for the purpose of UoiversalTiine*. 
Hence a fictitious sun with an even sidereal 
motion on the celestial equator has been 
postulated and in terms of this day averaged 
over the past two hundred years or so, the 
tropical year has been computed by New- 
comb^-^Mo be; [365.24219879-6.14x 10'* 
(t—1900)] X mean days, t being Christian 
year. While such extreme precision is aimed 
at in modern astronomy there is no justiftea- 
tion to continue with the error in the current 
calendar. 

(ii) Secondly, highly irrational part of 
this calendar is its lengths of months random¬ 
ly varying from 28 to 31 days, having arisen 

from folk-lore, imperial decrees and atqiets- 
titions of those dark ages. 

(iii) Thirdly, the era adopted in this 
calendar is questioned by many researchers as 
the date of Lord Christ’s birth is now seri¬ 
ously disputed* Apart from this possible 
factual error in A.D., this being associated 
with one religion, could not be expected to 
have appealed to the sentiments of other 
religious communities who are using their 
own traditional eras and their new years’ 
days* *. But for so closely interacting nations 
of the present day world, a universal calendar 
with a common ere is perhaps more desira¬ 
ble* * now than ever before. It is therefore 
worthwhile to consider revival of the sugges¬ 
tion of great mathematician Laplace (as a 
member of the calendar Reform Committee 
of the French Revolution Government) that 
the rare astronomical event of 1250 A.D., 
when equinoctial line was perpendicular to 
the apse line be taken as the beginning of a 
universal era for a world-calendar. 

(iv) The current leap-year rule is based 
on an inaccurate year-length as already men¬ 
tioned. Though the error may teem to be 
small, importance of precision in data in 
science [cf. for example ref. (16)J needs no 
elaboration. The leap year rule is also 
cumbersome as it takes 366 days for those 
years (A.D.) divWble by .4 with the exertion 

2ft 
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of the years divisible by 100, again with the 
exception of the years divisible by 400 to 
be reckoned as leap years and still leaving a 
remainder. The present leap<year rule also 
dislocates the usual calendar-schedule at short 
intervals every fourth year. There is there¬ 
fore no justification for not rectifying its 
inaccuracies if possible. 

(v) Most serious defect of the current 
calendar is that the days in a week, months 
and a year, as adopted in this calendar are 
not mutually commensurable. As a result 
week-days have no fixed link with the dates 
of months and drift randomly over the latter 
which also vary irregularly. Thus the begi¬ 
nnings of the months and years fall randomly 
on any week days. All these makes a sham¬ 
bles of the periodic events and holidays, 
causing serious dislocations in monthly work¬ 
ing days in industries, offices and institutes 
and causes distractions in states’ plannings, 
accountings and statistical comperisons— 
highly undesirable for intcr-national business 
managements and admini strations. 

(vi) Furthermore, global wastages of 
money and labour due to this reason may 
well be understood from the fact that U.S.A. 
alone, according to one estimate [private 
communication from (17)] has an annual 
westage of approximately fifteen billion 
dollars by way of the cost of accounting 
operations only due to this basic fault in the 
Gregorian calendar with which the world is 
burdened. 

(vii) None the less important is the fact 
that an accurate and perpetual calendar is 
essential in the interest of creating an ordered 
and harmonious pattern of life in place of the 
prevailing haphazard pattern in our work and 
recreations for which the current calendar is 
solely responsible. 

Recent proposals of calendar-reform 

Although the history of development of 
calendars is a record of repeated adjustments, 
serious attempts to put it on a rational basis, 
were made only during thd past two hundred 
years or so as follows: 

27 $ 


(i) Fren^ Republican Calendar (Sept. 
1792*1806 A.D.) : The Grigorian calendar 
was first rejected by the French Revolution 
Government and a calendar Reform Committee 
was formed with great mathematicians Laplace, 
Lagrange and poet d’ Eglantine as its mem¬ 
bers. One remarkable step taken by this 
committee was to reject 7'day week; which as 
shown below, is a product of superstition of 
the Chaldean astrology. Also the namtt of 
months being associated with myths were 
r^aced by the names suggested by the poet 
member reflecting man’s love for nature, for 
examples, Vandemaire (grape-gathering) in 
place of September, Nivossa (Snow) in place 
of December, Floreal (blossoms) in place of 
April, and so on. But adoption of ten-day 
week, introduction of extra-calendar days etc. 
were not practical and this calendar was 
abolished by Napoleon as a part of his bargain 
with the church for his coronation by the 
Pope. 

(ii) Another proposal due to Padre A. 
Mastrofini (1834) is a calendar of thirteen 
equal months of 28 days each but fraught 
with some serious draw-backs particularly that 
of extra-calendar days. 

(iii) Next was the proposal of French 
astronomer Armelin (1884 A.D.) of an 
unequal months but equal-quarter calendar 
that assigned 31, 30, 30 days respectively to 
January, February and March, and similarly 
for other quarters. 

Since 1954 interest in both these calendars 
greatly diminished owing to various draw¬ 
backs involved. At present several national 
and international organization [for examples, 
references (17,18)] are functioning for quite 
some time to devise a suitable reform but to 
the best of our knowledge, not much progress 
is reported. Nevertheless, t}|ere has been a 
general awareness in institutions, in many 
Government circles and also among the 
conscious of the public that an astronomica¬ 
lly accurate and perpetual calendar is compell¬ 
ing. The demand for a change of the existing 
calendar has been so strong that recently 
Vatican’s ecumenical council resdved not to 
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oppoie a tnitable calendar in ittpereeBsion of 
the Gregorian calendar and that the Piotes- 
tent clergy also have its over-whelmiag niajo* 
rity in favour of the same resolution. It 
may also be recalled that even U.N. atranged 
a conference of its economic and social 
council in June, 1954 to consider reform of 
the current calendar in which late Prof. M. N. 
Saha was represented from India. But none 
of the proposals were found acceptable. Wc 
give below our suggestion. 

A new Ieap*year rule and perpetual calendar 

It is evident from above that tite main 
defect of the current calendar is that 7’day 
week is not commensurable with montiis and 
year. So there can be two alternatives to 
rectify it, viz., (i) either, 7-day week is 
retained and lengths of months and year both 
changed to obtain, if possible, a perpetual 
calendar, or (ii) we reject 7-day week and 
choose reasonable periods for week, months 
and year, so that these are mutually divisible. 
In both 13-month calendar and Arm«^lin’s 
calendar, in order to retain 7-day week, the 
lengths of both months and year were changed 
and went so I'ar as to introduce extra-calendar 
days which would have no week-day denomi¬ 
nation, no dates of months, would break 
sequence of week-days thus create a vacuum 
in the calendar. As already mentioned, such 
a course has already been rejected in the 
U. N. Conference, So it can perhaps be safely 
concluded that if 7-day week is retained no 
satisfactory solution to the problem is possi¬ 
ble. 1 hen only alternative seems to be the 
aforesaid couise, (ii) i.e. to replace the 7'day 
week by a suitable period. Before giving our 
plan, we examine week, month and year for 
calendar purpose. 

(a) Week : It should be emphasixed that 
7>day week is not a natural period and was 
initially unknown. The idea of a week origi¬ 
nated from pre-historic usage of fixing market- 
days, and various periods, viz., 4-day, 5-day, 
8-day and even l O-day weeks are recorded to 
have been used by "different peoples. So 
historically, 7*day week has no preferred basis 
coi^pMed to oth^. ^;aia 7*day week is 


'nothing sa^rossnet. rather has its origin in 
the superstition of the Chaldean astrologers, 
who around 300 B.C. hit upon the idea that 
number 7 has sanctity being equal to the 
number of planets (within their knowledge) 
and their planetary deities. In this age of 
science, no one believes in such a hebdomadal 
philosophy. Because, if Mercury, moon, 
Mars, Jupiter, Saturn etc. are demi-gods, then 
why Uranus, Neptune Pluto and their sate¬ 
llites are not so ? Again, according to astro¬ 
logy, the rank of these deities was taken in 
the supposed order of their increasing distan¬ 
ces from the earth and hence in decreasing 
order as Saturn, Jupiter, Mars, Sun, Venus, 
Mercury and Moon. It may be seen that 
Mars was taken more distant from the earth 
than the sun which is grossly wrong, and 
even a staunch astrologer would find it 
impossible to believe the above order. Then 
the myth of the present sequence of week¬ 
days is also false. Because, this sequence was 
established by the Chaldean astrologers (and 
perpetuated till this day) taking Saturn as the 
ruler of the first hour of Saturday and then 
assigning the control of each successive hours 
in turn to other deities in the aforesaid 
decreasing rank of the deities. Thus the 
2Sth hour i.e. the first hour of the next day 
comes under the rule of the sun. Since a day 
was named after the deity ruling the first hour 
of that day, so Sunday follows Saturday and 
similarly for the other week-days. Besides, it 
is known that the Egyptians divided day 
(including night) into twentyfour hours and it 
is fantastic to think that ail astrological 
deities (if any) by mutual conseiit and in 
obeisance to the Egyptians, divided among 
themselves twentyfour hours of each day for 
their hourly watch on human fate and activi¬ 
ties. Also 7-day week was unknown to the 
writer of the new Testament or to the writer 
of the Gccta. Therefore, 7-day week has no 
logical basis and has nothing to do with any 
religion. If we want a satisfactory perpetual 
calendar, of which the world is in dire need, 
7-day week has to be abandoned. 

Hence we propose a six-day week calendar 
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and since Sunday has acquire^ a sense of 
holiday, we propose to drop Saturday initead 
of some intermediate day of the week. 

(b) Month and year: Since there is no 
justification to take varying lengths of months 
and 30 days being nearest to average tolar 
month of 30.4368 d, and divisible by 6»day 
week, we take for our calendar 30 days each 
for January to November and remaining, days 
of the year arc to be assigned to December. 
Next question is what should be the appro* 
priate length of year. We propose to take 
366 days (divisible by 6} for our calendary* 
year. It is needless to say that there is noth* 
ing unusual in this as we are already having 
it every fourth year, and nobody even takes 
notice of it. It may also be seen that 366>day 
year would be rather closer to the tropical 
year than 364 days in the other (the 13 month 
and equal quarter calendar) proposals and 354 
days in lunar calendar, which were rejected 
in U. N. not for deviation from the tropical 
year but for other reasons So in our proposed 
calendar, each month January to November, 
will contain 30 days (grouped in live weeks of 
six days each) and the remaining 36 days to 
be assigned to December which then will be 
longer than the current December by live days. 
These additional days in our proposal, are not 
to be treated as extra-calendar days but will be 
dated as 32nd to 36 December. At present in 
almost all countries the last week ot December 
and a part of the first week of January are 
either observed as holidays or availed of as 
leave. It will therefore not matter if January 
is apparently shifted by five days and these 
additional days of December be treated as 
year*end holi-days. The shift is only apparent 
because in our proposal two days are restored 
to February and remaining additional days 
instead of being scattered randomly over the 
months, as in the current calendar, are collec*' 
ted at the last month. Great advantage of 
this proposal is that days of the week will have 
• fixed link with the dates of months for all 
years provided the current leap-year rule is 
amended as suggested below. 

(e) A fisw hap-yeetr rut $: a 


tsseft* arid *Oteiltaiefy eoniP$nsaUoH* t mace 
our calendar*year of 366 days Is slightly longer 
than the tropical year, we require an appro¬ 
priate 'Leap-back* rule instead of the current 
“Leap-a-day forward” rule in the Gregorian 
calendar. It would also be evident that if the 
link between week-days and dates of months, 
is not to be disturbed, the suggested “Leap- 
back” should be by a quantum of one lull week 
of six days. Now, in eight years our calendar 
will be ahead of the tropical year by (366.00* 
36S.24219879)X 8 d»6.0624097 days. So if 
we treat every eight year as a “Leap-back year” 
(hereafter referred to as LB year) when all 
months including December, will have 30 days 
each, then accumulated advancement of the 
calendar over a eight year period, will be 
compensated for (leaving a small margin) and 
thm the link between the days of week and 
the dates of months will remain undisturbed 
for all years. 

However, this calendar, as mentioned, will 
be ahead in every eight years cycle by a small 
margin of 0 062141 day. So a long period 
correction is required, as is also applied in the 
current calendar, but in cur plan in a much 
simpler way. The current eap-ycar rule is 
inaccurate and cumbersome as mentioned 
earlier. In our proposal, in 800 years i.e. 
after 100 LB years, new calendar will be ahead 
of the tropical year by 6.241 days which can be 
compensated for, by taking an additional LB 
year in the 801 st year or preferably at the 
initial 401 st year in pursuance of “Oscillatory 
compensation” method suggested below. 
However, the remaining 0.241 d per 800 
years, will accumulate in 25 such cycles (i.e. 
in 20000 years) to another week (6.025 d) 
which correction we can safely leave to our 
posterity. 

(d) Osoittatory Compensation : To be 
ahead by six days in 830 yeafs is perhaps 
immaterial if corrected at the end of the cycle. 
But to be aliead of tropical year by six days 
over a period of eight years may not be 
durable even though we would be holding 
the great runner by the forelock. To reduce 
thb deviation weproposean-initiaf compensa- 
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toiQr leap^t^dc ai ficrflowi: nippodng the new 
ca^ndar be adopted in 1985 A.D. Then in 
the fourth year i.e. ia 1988 A.D., this calendar 
will be ahead of the tropical year by 3 days 
(lea>|.ig the amall margin of 0 0312048 d (e£. 
paragraph (c)) to be taken into account over 
the said long cycle). So if 1988 A.D. is taken 
as a LB year of 360 days, then in the beginn* 
ing of 1989 A.D., the calendar is over^compen* 
sated and would be behind the tropical year 
by 3 days. This lag will be made up annually 
by about 0.75 day and the year 1992 A.D., 
though of 366 days will be a neutral year. By 
1996 A.D. the calendar will again be ahead of 
the neutral year by 3 days and so' that year 
is to be taken as a LB year. The process will 
be repeated with 2000 A.D. becoming the 
next neutral year and 2004 A.D., the next LB 
year and so on. Thus with the suggested initial 
compensatory leap-back, the calendar will 
oscillate about the neutral year with an ampli¬ 
tude of ±3.0 days for the extreme years, and 
with ±2.25, ±1.5 and ±0.73 day variations 
for the intermediate couples of years. This 

we have reffered to as the oscillatory 
compensation. 

Economic and Social aspects of the new 
calendar 

It may be seen that according to this 
calendar and on daily rate basis, an emp¬ 
loyee’s six days’ pay will accumulate by 30th 
December and they will get proportionately 
higher pay for the long month Decemberj 
while an employee’s monthly pay will reduce 
only by a small amount. Thereby, states 
and organixations will have huge savings 
(from deferred payments) for investments 
over one year and similarly for every year. 
This should help the economy. Besides, 
one would have a rest period recurring at 
a short interval of 5 days or 4.1/2 days (if 
Friday or Monday is treated as half-working 
days) which would be in the interest of 
efficiency of the workers and being claimed 
by industrial workers. Tbirdlyi printing of 
new calendars every year entail bnge nopn^* 
dttotive expenses and global wastage of 
money whl^ would be nnaeneamryf 

vpii. 


keHgidks and aotial odssrvdncet -lltjl 
important to note in this connection that 
Vatican’s Council recently adopted a resolu¬ 
tion by overwhelming majority to have a 
fixed date for Easter in place of the age-old 
tradition of its verying dates. If this Is 
possible for an important ceremony like 
Easter, then there should not be any objeo- 
tion to link other ceremonies with dates of 
months instead of days of week. It would 
therefore appear that a little adjustment can 
solve the question of adapting religious and 
social observances to the new calendar. 

It may be apprehended that the six day 
week plan wauld be against the present 
convention of seven day week used In the 
current calendar. But it is needless to 
mention that an astronomical problem or 
any work in Science should be viewed objeo> 
tively and the underlying scientific principle 
should get precedence over convention. 
Science has now come to a stage where 
subversion of science by convention (religi¬ 
ous or otherwise) as happened in older days* 
is a thing of the past. Besides, the conven¬ 
tion of seven day week originated as already 
said in superstition and was leplised by 
Roman Emperor in 3rd century A.D, One 
would naturally ask what was the convention 
over thousands of years in Vedio and Budhist 
periods in India preceding the said 300 A*D. 
There are reasons to believe that six day 
week was in vogue in India along with the 
pakshas. Seven day week being not comm¬ 
ensurable with natural periods of month and 
year all attempts to work out on this basis a 
perpetual satisfactory calendar have failed, 
whereas the six day week plan smoothly 
leads to an exact solution to the problem of 
calendar, which as known causes so much 
socioeconomic problems to the whole world. 

A second point that may be raised is thM 
the six-day week plan may be interfering 
,with the sabbatic cycle of the Jews and the 
Christians. It may be emphasized In thb 
connection that the Sabbatic cycle and the 
seven day week are mere coincidence and 
pot synonymous besause these originate 
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from entirely different ideas and also at 
different periods of history. The seven day 
week was introduced by Chaldean astrolo¬ 
gers on an erroneous idea that number seven 
has sanctity being equal to the number of 
planets (within their knowledge) and their 
planetary deities whereas Subbath originated 
from the religious belief that starting from a 
day of reference, the seventh day is reckoned 
as the day of rest for the Christian God or 
for the Jewish God Jehova. after six days’ 
labour of creation. Needless to mention 
that the start of creation and the first 
Sabbath for Christian or Jewish God was far 
antecedent to the origin of the hebdomadal 
philosophy of the Chaldean astrologers. 

So, that the Sabbatic cycle has a period 
of seven days, is irrespective of the defini¬ 
tion of a week. Week has been defined 
variously at different times by different 
peoples. There have been 4 day, S day; 8 
day and even 10 day weeks (c f. Encyclope¬ 
dia Britannica). Evidently that the periods of 
Sabbatic cycle and seven day week are equal, 
is a coincidence and not synonymous and 
hence not inseparable. Furthermore, it is 
shown above that the present sequence of 
week days is based on a gross astronomical 
error and the myth is false. Therefore the 
six day week plan should not be miscons¬ 
trued as interfering with the Sabbatic cycles 
As said^ the Christians have already relaxed 
their attitude and an important ceremony 
like Easter has now been linked with the 
date of the relevant month instead of the 
day of week. Mohammedans observe Id, 
Muharrum and other ceremonies linked to 
the dates of months instead of days of week. 
Diwali. Pujas, Holii ekadashis etc. are obser¬ 
ved by the Hindus irrespective of days of 
weeks, and these are linked to dates of 
months. Therefore there is no reason why 
the Sabbath days can not be linked to the 
dates of months instead of days of week. 
For example let us suppose that during the 
change over to the new six day week calen- 
d*r» the last day of Gregorian calendar be a 
Saturday vhieli Is the Sabbath for tha Jews* 


Then the first day of the starting tnonth (and 
any month) in the new calendar^ if taken to 
be a Sunday^ the 1st, Stb^ ISth, 22nd, 29th 
dates of the starting month and then 6(b^ 
13tb, 20th^ 27th, etc. dates of the next month 
and so on^ would be the Sabbath days for 
the Christians. Similarly preceding days 
being the Sabbath for the Jews, they would 
have—7th, 14tb, 21st; 28th datew of the 
starting month and then Stb, 12th, 19th etc. 
dates and so on for other months as their 
Sabbath days and these dates may be red 
figured or marked as such in the new 
calendar. This cycle of the Sabbath days 
will recur after every four months. 

At present the World is bicalendric. All 
communities except the Christians and the 
Jews, have the seven day week calendar only 
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for their Govt, purposes and follow their 
respective community calendars for religious 
and social observances (e.g. The Hindus 
having their Panchangs, the Mohammedans 
their Hegira). If the calendar is rationalised 
on the scientific principle as presented in this 
paper all communities will have a perpetual 
calendar for Govt, and other purposes and 
may adapt their religious ceremonies to the 
dates of the new calendar and the evils of 
current calendar will be eliminated. 

Alternative proposals 

By applying the "leap-a-wcek” rule 
suggested here, some improvement in 7-day 
week calendar^ may be made. 

In spite of this improvement, this modified 
7-day week calendar would be perpetual and 
would be far inferior to the proposed 6-day 
week calendar. 

Table 1 (See next Page) shows the six- 
day week calendar plan given in earlier. 

Of course, with the consensus of all con¬ 
cerned, the first day of a week and a month 
(and hence every month) may be taken as 
Monday and ending on Sunda'V. 

To summarize, (i) Since December is the 
last month and its last week is almost univer¬ 
sally availed of as holidays or leave, additio¬ 
nal five days in thirtysix-day December 
month to. the new calendar, may be treated 
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as year-end holidays and should not be 
inconvenient; (ii) Savings of states from 
deferred payments mentioned above will be 
an important boost to economy and yearly 
printing of calendars would be unnecessary 
and save huge global wastages of money, 
(iii) Greatest advantage of this calendar is 
that it will have fixed link between week days 
and the dates of montl^. Thus if the first day 
of January is taken as Sunday, then all other 
months including December, will each begin 
on Sunday and end of Friday (provided 
Saturday is dropped as suggested) and new 
year will again begin on Sunday. This will 
bring harmony in our work and recreation, 
regularity in monthly working days, facilitate 
states’ plannings and save labour and enon> 
mous wastages of money incurred in accoun¬ 
ting operations, (iv) Besides LB year will 
recur every eight year and hence unlike the 
current (calendar, calendar schedule will 
remain undisturbed for a longer period. 

Table 1 shows remarkable simplicity of 
the 6-day week calendar scheme compared 
to the current calendar. 
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A DAY WITH PROFESSOR M. N. SAHA* 


MRINAL KUMAR DAS GUPTA** 


IT was In tlie summer of 1954 that 1 had the 

proud privilege of spending a day with 
Professor M. N. Saha in Manchester. One 
fine morning I received a letter from my 
friend Dr. Sunil Kr. Sen, who was then in 
Liverpool, telling me that Professor Saha will 
be visiting the Jodrell Bank Experimental 
Station of the University of Manchester on 
his way back home from Geneva where he 
went to attend a Conference. I was extremely 
delighted for two reasons. Firstly, because 
an Indian Professor will be an honoured 
guest in the laboratory where I was working 
and secondly; because 1 shall have this oppor¬ 
tunity of meeting him for the first time. 

1 still remember the day. At about 6 A.M. 
in I he morning when I was still in bed, 
my landlady shouted telling me that I had a 
phone call from the Manchester Central 
Station. I hurried downstairs and was glad 
to find that ir was Sunil at the other end. 
He told me that he was accompanying 
Professor Saba and they had just arrived in 
Manchester. For a moment I was rather 
hesitant about what to do in this early hour 
of the morning. But that was unnecessary 
since Professor Saha himself suggested that 
they would come to my place for breakfast. 
My landlady was of course very glad to 
know that a great Indian Professor would be 
coming to her place. 

I went out to receive Professor Saha at 
the Bus Stand, a few minutes walk from my 
place. "I understand from Sunil that you 
will soon be going back to Calcutta. Have 
you got any suitable job yet ? If not, then 
why are you going back ? Don’t you know 
how difficult it is to get a good job there T — 
That was his first talk with me. He con¬ 
tinued, "Try to get a Lectureship in the Man¬ 
chester University, which you may easily 
get, then ft will be easier for you to get a 
good start in any of the Indian Universities”. 
In reply I told Professor Saha that as it was 


more than three and half years that I left 
home, I was rather home-sick. Anyway 
there ended the particular topic. Later, on 
my return here I realised what a fool I was 
not to stick to his advice since I had to spend 
a few months without any employment. 

Professor Saha thoroughly enjoyed the 
breakfast so carefully prepared for him by 
my landlady. He was particularly pleased 
to have a very nice cup of tea. I rang Dr. R. 
C. Jennison, one of my colleagues at the 
Manchester University about the Professor’s 
arrival, as he was to pick ^ us up in his car 
for Jodrell Bank which is about 25 miles 
from Manchester. Jennison told me that he 
would come to my place in about an hour’s 
time. As I came back I found that Professor 
Saha was reading something with deep cor- 
centratioii. I was rather surprised to find 
that he was reading the report ot a recent 
conference on Radio Astronomy. He dis¬ 
cussed several points with me and smilingly 
remarked, "I must clarify some of my ideas 
so as to make my visit to the largest Radio 
Astronomical Laboratory quite interesting 
and instructive”. Needless to say, be was 
well conversant with the basic principles of 
the new science of Radio Astronomy. One 
characteristic of Professor Saba as I noticed 
was that he could never sit idle ; he would 

» The article wm licst published in the ‘Physics Alumni 
Annual—1957‘, University ofCalcutta. It has been 
referred to in a book entitled. ‘Astronomy Trans¬ 
formed’ by David O. Edge and Michae J. Mulkay 
published by John Wiley &, Sons, 1976. It is rather 
interesting to find that the article published in a not 
too well circulated magazine could somehow attract 
the notice of some interested persons elsewhere 
after twenty years. It is hoped that the reprint of 
the same in the ‘Science.^ Culture’ will ^vean 
opportunity for the younger generation to have 
some glimpses on the dynamic personality of 
Professor M. N. Saha, one of the greatest scientists 
of all times. 

** Dept, of Radio Physics 4 Electronics. University of 
Calcutta, Caicutta>7000d9. 
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either read aome reports of some conferences 
or read some reprints of some research 
papers. While reading^ he always used to 
underline the salient points and also used to 
write his personal comments, criticisms or 
notes by the sides. 

We started for Jodrell Bank at about 8 
A.M. Professor Saha was sitting by the side 
of Dr. Jennison who was driving, Sunil and 
myself occupied the back seats. All along 
the route Professor was very often turning 
back to talk to us in Bengali particularly 
regarding the present conditions in India in 
various spheres. At one time Sunil told him 
very politely to talk in English as otherwise, 
as an Englishman, Dr. Jennison might be 
oiTended. At this Professor Saha emphati¬ 
cally remarked, "Why should I disclose all 
these unsavoury things of our country to a 
foreigner ?" 

We reached Jodrell Bank at about 9 A.M. 
Professor A. C. B. Lovell, Director of the 
Experimental Station was not present on that 
day. Professor Saha was,. however, very 
cordially received on his behalf by Mr. 
Hanbury-Brown^ Dr. T.R. Kaiser and others. 
The very sight of the Jodrell Bank Experi¬ 
mental Station with its colossal Radio Teles¬ 
copes, gigantic aerial arrays and the nice lay¬ 
out of the experimental huts in the midst of a 
lovely countryside in Cheshire impressed him 
very much. His first remark was, "I wonder 
when we shall be able to see such a labora¬ 
tory to flourish in India.” 

Just stepping inside the main laboratory 
Professor Saha whispered to me enquiring 
whether I could fetch him a hot cup of tea. 
While he was having his cup of tea, the acti¬ 
vities of the labpratory were being explained 
to him by Drs. T. R. Kaiser and J. G. Davies. 
Apparently he took a keen interest in the 
new.subject of Radio Astronomy and was 
asking them questions every now and then. 
He was then taken around the various labora¬ 
tories, ten in number, where about twenty 
different research works were being under¬ 
taken* He seemed to be particularly intere¬ 
sted in. the Solar ^adio Noise and the 21- 
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cm line radiation (from Interstellar hentral 
hydrogen atom) projects and spend much of 
his time in those two laboratories. All our 
colleagues were very pleased to meet Profes¬ 
sor Saha and to explain to him about their 
own researches. Almost all of them have 
heard so much about Professors M. N. Sabs, 
S. K. Mitra and S. N. Bose of Calcutta. 
Incidentally, I may mention here that at 
first, I was very surprised to find that most 
of our colleagues were under the wrong 
impression that Professor S. N. Bose is a 
German, most probably because of the *Bose- 
Einstein’ coupling ! I was very proud to 
disclose to them for the first time about 
Professor Bose’s true nationality. 

After spending about four hours in the 
various laboratories we went to lunch in the 
Canteen of the Experimental Stallion. Pro¬ 
fessor Sahi was given a middle seat so that 
ail the members of the staff could have an 
opportunity of distinctly listening to his 
conversations. He was very much interested 
to know in detail about the canteen manage¬ 
ment and the facilities derived from it by 
the members of the staff. He suddenly 
turned to me and smilingly remarked in 
Bengali, "Our Institute of Nuclear Physics 
has now a canteen of its own, although very 
small in comparison to this one. Anyway, 
we have started one !” 

After the lunch Professor Saha was taken 
to the site in an adjoining field where the 
colossal steerable Radio Telescope of a dia¬ 
meter of 250 feet, first of its kind in the 
whole world was being constructed. A model 
of this Radio Telescope, only two feet in 
diameter was first shown to him. The con¬ 
crete foundation of this massive structure of 
steel was just being completed and two huge 
cranes were being installed for the purpose of 
ultimate construction. Incidentally, it may 
be mentioned here that the construction has 
now been completed only a few months back. 
Professor Saha was highly impressed at the 
structural engineering feats of this gigantic 
Radio Telescope and wished its rapid 
progress. Whil6.coming back from the site 


' ass 



he got hold of a full size brick from a stack, 
threw it on a piece of stone nearby so as to 
break it. He took one broken piece showed 
it to us and remarked, in Bengali, "Look at 
this brick,—what a marvellous stuff ! In our 
country, even a brick won’t be free from 
pollution of unnecessary elements ! It takes 
a country long time to flourish as a great 
nation”. 

After having tea Professor Saha thanked 
the authorities and the research staff for the 
kindness shown to him during his visit to the 
Jodrell Bank Experimental Station. He was 
presented with a vast number of reprints of 
the research papers published from that big 
laboratory. We came back to Manchester at 
about 4 P.M., while in Manchester proper 
Professor Saba asked me if 1 could take him 
to the ^Manchester Guardian* Office. He 
wanted to purchase if possible, a booklet on 
‘‘Greek Archaeology”, published by them a 
few years back. We went there but unfor¬ 
tunately could not get a copy of the said 
booklet. A scholar of varied interest, he 
was found to be extremely disappointed in 
not being able to procure this booklet. 

The next train to Liverpool was at 6 P.M. 
and we thus bad barely two hours more in 
hand as Professor Saha was to go to Liver¬ 
pool with Sunil the same evening. "What 
to do now”, he asked me. I suggested 
whether he would like to have a quick visit 
to the Radio and Electronics Exhibitirn 
being held at that time under the joii t 
auspices of the British Institution of Radio 
Engineers and the British Association of 
Radio Manufacturers jn the premises of the 
Manchester College of Technology. Profe¬ 
ssor Saha was very much delighted to know 
of such an exhibition and we spent about an 
hour and a half going round the exhibition. 
He took a keen interest on the various 
exhibits and asked Sunil to take notes of the 
equipments which were new and might be. 
necessary for our laboratories in Calcutta. 

From the exhibition we went straight to 
the Manchester Central Station. There was 
yet some time for the departorp of the train. 
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At the suggestion of Professor Seha we bed 
tea from one of the mobile tea stalls on the 
platform. Professor then asked me if I could 
possibly accompany him to Liverpool so that 
he might have some relaxation in talking 
with us leisurely on various topics. I was 
indeed very sorry not to be able to avail this 
opportunity as I had a previous engagement 
for the next morning. The train c&me in 
time. We could easily find a good seat for 
him. I was standing on the platform by the 
side of the compartment where our Professor 
was sitting. He talked to me till the last 
whistle of the train. The train puffed off. 

I came back to my place with a thoughtful 
but pleasant mood. That was indeed one 
of the memorable days of my life when I 
cams in contact with Profe.^sor M. N. Saha 
for the first time. 

During this short period of barely twelve 
hours, all the time I deeply felt that I was in 
the company of a dynamic personality—a 
personality of great wisdom coupled with 
superb action. Professor Saha had a wide 
range of vision,—a vision both microscopic 
and macroscopic. He could see clearly deep 
into any problem and could foresee things 
distinctly quite ahead of others. All through 
the day he talked with us almost about 
everything—scientific research, national 
problems, our present Government, our 
present society, refugee problem and what 
not! It appeared to me that he did not 
hesitate to criticise anybody for a just cause. 
He was quite aware, about the handicaps to 
the progress of scientific and industrial 
research in India. All of us know, how 
devotedly he struggled all through his life 
for the betterment of the situation. Whe- 
.never be talked about our national drawba¬ 
cks and slow progress, I found him to be 
mentally disturbed and visibly moved. One 
of his characteristics, whenever he went to 
visit any foreign laboratory or institution 
was to give a serious thought of introducing 
new researches, new institutions or associa¬ 
tions on similar lines in India. On his return 
home, he left no s^ne unturned till the 
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ftilfilment of his desire. Professor Saba’s 
name will no doubt be written in gold in the 
history of scientific research in India as an 
originator of so many institutionr, associa¬ 
tions and schools of research in Itdis. 
During this last tour in England, he was 
deeply concerned with the future possibili¬ 
ties of the development of a Radio Astrono¬ 
mical laboratory in India. In the fitness of 
things it has really been very wise on ti e 
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Aquaculture 

Aquaculture, i.e. the farming of aquatic 
plants, can be a significant source of food for 
India, according to S. 1L. Qasira, Department 
of Oceanography, Government of India. 

There is a vast scope for using the back¬ 
waters and estuaries adjoining the coasts of 
India for such farming. About five million 
tons of food arc at present produced in the 
world by aquaculture from approximately 
400,000 hectares of cultivated aquatic areas. 
In India, it is reckoned that herbivores or 
plankton feeders arc most suitable for aqua¬ 
culture because their harvest in terms of 
surface area or volume of water, their use of 
raw materials such as energy and their natural 
or artificial fertility are greater than those of 
carnivores. x 

The culture of milk fish has been found 
rewarding in the country, though yields are not 
as high as in Tai\\;an. Mullet culture is also 
important, as is that of eel. Shrimp culture 
has possibilities as certain parts of the country 
have shown. So far, the country has achieved 
its maximum success in the culture of molluscs. 
Mussel culture on ropes has had spectacular 
results. Also, the culture of clams, edible 
oysters and window-ipne oysters has been 
undertaken successfully. 

Treated sewage co^d be utilised to produce 
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part of the organisers of the 'Saba Memorial 
Committee to adopt the unanimous decision 
of setting up of a Radio Astronomical 
Laboratory to be named after him. Let us 
hope that by our co-ordinated effort we shall 
be able to perpetuate the memory of this 
great man in a befitting manner. 

May his spirit and lofty ideals rest with 
us and guide us and may his soul rest in 
peace ! □ 


fish and the wastes from industrial complexes 
like fertifiser factories could be used to culti¬ 
vate several edible types of aquatic animals. □ 

Ths Statesman 


Mother nature eifcctircly treats 

Spending a few hours and getting a bronze 
suntan along the stark shores of the Dead sea 
is now called "heliotherapy”. And taking a 
refreshing dip in the sea’s bouyant waters is 
classified as a “balneological treatment”. 
Many people enjoying the Dead Sea sun and 
water these days arc in reality patients check¬ 
ing into these popular medical programmes to 
treat serious deseascs. Rather than girdling 
themselves for sterile hospital beds, bland 
food and endless hours of boredom, they are 
encouraged to pack up their dancing shoes, 
swim suits and tennis rackets. These patients 
are undergoing Israel’s cliraatothcrapy prog¬ 
ramme—a healing regime where Mother 
Nature is the chief physician. 

Like manjr other projects in Israel, clima- ' 
tolherapy is an ‘‘old-new” concept. Two 
thousand years ago, the Jewish historian 
Josephus Flavius wrote ‘‘...one should praise 
the Dead Sea...this salt brings .healing to the 
human body and therefore is mixed into many 
drugs...”. More recently, however, Israeli 
scientists have been investigating precisely 
why the Dead Sea region has long been con¬ 
sidered as a most salubrious environment. 
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Their finding have been amazing and have 
paved a way to an entirely new industry by 
the use of the climate at the lowest place on 
earth as a vast natural pharmacy. 

Many people are familiar with traditional 
health resorts, such as that prescribed by 
Thomas Mann in The Magic Mountain. 
Patients flocked there because the thin alpine 
air and plenty of rest were thought congenial 
to their health. Israeli medical experts cast 
their longing-lingering look at the opposite 
direction—down to the Dead Sea, where the 
air is denser than anywhere else on this 
planet. 

This means that the patient takes in 10% 
more oxygen in each breath. The thick 
blanket of air overhead serves as a protective 
screen against the ultra-violet-beta (UVB) rays 
—the kind which causes sunburn—while he 
or she can fully benefit from the UVB rays— 
the kind which causes suntan. 

According to a scientific study conducted 
by Jonathan Kattan-Byron and David J. 
Abels, both physicians at the Soroka Medical 
Center in Beer Sheva and the Israel Health 
Resorts Authority, “the air at the Dead Sea 
area is among the purest in the world, and 
because of the absence of pollution (industry, 
traffic, vegetation), it is ideal for the relief of 
respiratory allergies'’. 

The water is as beneficial as the air. The 
exceedingly high salt concentrations (ten times 
that of the ocean) indicates that no micro¬ 
organisms can exist—hence the apellation 
Dead Sea. This also shows that there is no 
danger from coming into contact with bacteria 
and fungi which are harmful to health. Also, 
the very dense concentrations of other 
minerals in the sea have definite therapeutic 
benefits. For example, magnesium is a 
common ingredient in many skin ointment« 
and is remarkable for its ability to soften and 
cleanse skin. Bromine, in the air and water, 
is recognised for its relaxing action on the 
itervous system. 

The high concentration of minerals also 
makes the Dead sea waters very dense so that 
swimmers float effortlessly. Physicians exploit 


this phenomenon as a means of treatment for 
patients with rheumatism and those suffering 
from muscular and joint diseases as well as 
people recovering from various froms of 
paralysis. One of the big boons to medicine 
has been the treatment of psoriasis and other 
skin diseases at the Dead Sea. 

The psoriasis treatment is essentially little 
more than a vacation by the Dead Sea. It 
lasts 2-4 weeks and involves sunbathing and 
swimming for prescribed .periods every day. 
Simple preparations such as petroleum jelly, 
are used to begin softening the problematic 
skin areas. Patients are examined daily by a 
medical doctor and nothing artificial—from 
drugs to sunlamps—is administered. The 
patients have ample opportunity to dine 
properly, socialise, dance or engage in sports. 
Indeed, the attending physicians believe that 
such activities shared by patients with similar 
problems provide a psychological stimulus to 
recovery. 

Medical insurance organisations in West 
Germany, Holland and Denmark have recogni¬ 
sed the medicinal benefits of the Dead Sea 
climatotherapy ; they cover their subscribers’ 
expenses during their stay at the Dead Sea. 
In the United States, the matter is currently 
probed by Blue Cross and Blue Shield □ 

Nevfs jrom Israel 


Solar energy for California 

Southern Californians will soon be using 
power drawn from their famous sunshine using 
Israeli technology. Electricity will be produced 
at the biggest power station in the world based 
on the principle of the solar pond. The facility 
is being built in San Bernadino Country as a 
result of $ 15 million agreement between the 
Southern California Edison Company and 
Ormat Turbines of Yowne (Israel), the leading 
developer of solar ponds and low-temperature 
generators. Power generated from the Califor¬ 
nia solar project is expected to cost 10 , cents/ 
Kw/hr; the cost is several cents more than 
conventional thermal pladts, but produ^ion of 
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WoW power will reduce reliance oh traditional 
source to meet peak demands. In the first 
phase, the plant will have a. 12-MW capacity. 
By the end of 1987, there will be 48 MW— 
enough to meet the peak-power demands of 
30.000 Edison customers. 

The principles by which the solar pond 
works are quite simple- Sun shining on a 
normal body of water penetrates and warms 
the water to a depth of 1 m. This deeper 
warmer water expands and rises to the surfaces, 
giving up its heat to the atmosphere. In the 
solar pond, however, the bottom layer is saline 
and unable to rise, so that the thermal energy 
is simply absorbed there and the salty water 
continues to get hotter and hotter as the 
sunshines. One of the problems Israeli 
scientists had to solve was how to maintain 
the salinity gradient over prolonged periods of 
time and how to prevent wind and waves on 
the surface from mixing the layers of salinity. 
Next, they faced the dilemma of extracting the 
heat from the pond depths. 

The temperature at the bottom layer of the 
pond reaches 80-90'C, which is too low to be 
used by conventional steam-powered turbines. 
Ormat engineers, however, developed a special 
low-tempcrature turbine from the hot-water of 
the pond depths. At solar ponds in Israel, 
sun-heated salty water from the bottoms of a 
52 acre pool and a 40-acrc pool is pumped but 
and used to heat a special organic fluid with a 
low-boiling point in turbine. The vaporised 
fluid then turns the blades of a generator, 
which produces electricity. 

In the fifties, Israelis built the first experi¬ 
mental solar pond in the Dead Sea region, the 
lowest and also one of the sunniest points on 
earth under the direction of Harry Zvi Tabor, 
the pioneer of solar energy, together with 
Ormat President Yehuda Bronicki. Although 
the men demonstrated the practical vaUdity 
of the conc^t, the idea was not developed at 
that time due to cheap oil supplies. In 1974, 
the concq)t was revi^ with a new pond at 
Ein Bokek-—built with the Israeli government 
shouldering 75% of 120 million bill. 

The latest-solar pond was recently com¬ 


pleted in kalia at the horthern end of the 
Dead Sea. This pond is 60 acres in size and 
will produce 5,000 KW of power. The larger 
new California plant will be modelled on these 
plants, producing 48 MW of solar-pond power. 
Though the facility is to be built and operated 
by a subsidiary of Ormat Ltd., Southern Cali¬ 
fornia Edison has agreed to buy the electricity 
generated there for a period of 30 years, d 

Ntvf$f>om Itratl 


An eye opener 

An ingenius state-of-the-art gadget which 
sounds an alarm when a person falls asleep 
while driving, working at night or doing 
guard duty has been developed by a high- 
tech Israeli company called Xanadu Ltd. 

The optronic device, 16 gm in weight 
and attached easily to eyeglass frames, is 
operated by batteries lasting 700 hr. The 
batteries power a sensor which can tell, them 
when the eyelids are closed longer than 4/10 
sec. So when you involuntarily begin to 
steal some shut-eye, a tiny alarm pleasantly 
brings you back on to the job. 

The device, already in use in the Israeli 
army, is called "Ooguard” and patents are 
pending. □ 

Ntws from Ur cel 


New road-builfling method 

Co-operation between Techoion (Israel 
Institute of Technology, Haifa) .researchers 
and Moduleway Ltd., a Tel Aviv-based firnr, 
has resulted in a new road-building method 
that will reduce costs by about 30%. In 
contrast to conventional roads built solely 
from asphalt, the newly-developed road it 
composed of three layers : a layer of conc¬ 
rete, a second layer of granular material 
(usually sand) and a third layer of concrete. 
The materials are cheaper than asphalt and 
the quality of the road is significantly 
improved. 

The concrete roads have been tested 
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successfully over the past three years in 
Texas and the Golan Heights in Israel and 
prove to be far more durable and sturdy 
than asphalt roads. 

The new method has many advantages 
over conventional methods. Significant cost 
reductions in building the roads can be 
achieved because of the utilisation of sand. 
The concrete road is able to endure bad 
weather conditions ; tlie over-all life of the 
concrete road is 15 years and asphalt roads 
last not more than 5-7 years. Additionally, 
the maintenance costs of concrete roads are 
far lower than those of asphalt roads. 
Another benefit is that a vehicle can drive 
on the road a few hours after it is built. 
The road does not require any hardening 
additives because the concrete pulls the 
water from the wet sand^ accelerating the 
hardening process. Less work is demanded 
in building the roads because its infra¬ 
structure does not have to be smooth. 
Furthermore, due to the use of sand, the 
distance between the expansion joints can 
be five times greater than in asphalt roads, 
resulting in further savings. □ 

Nexes from Israel 


Seminar on *Taj Mahal* 

A seminar on Taj Mahal was organised 
by the Central Building Research Institute, 
Roorkee on Sept. 3, 1984 to consolidate the 
information and ideas on the work produced 
in Roorkee on this monument. Presiding 
over the seminar Dr. M. S. Nagaraja Rao, 
Director General, Archaeological Survey of 
India, said that the Taj has been a symbol of 
our national and emotional integration and 
hence it was imperative to keep it in excellent 


conditions for duf posterity. He pointed oui 
that Union Government was deeply 
concerned about its preservation and hadi 
therefore, appointed a High Powered 
Committee having four Sub-Committees of 
experts to look into various aspects of its 
preservation. 

The following four papers were presented 
in the seminar which was attended by about 
250 engineers, architects, scientists^ military 
officers, professors, students and press 
reporters. 

(i) Taj Mahal—Its Historical and Engi¬ 
neering Aspects by Dr.'S. C. Handa. 

(ii) Architectural and Town Planning 
Aspects of the Taj by Sri B. B. Garg. 

(iii) Environmental Aspects of the Taj by 
Dr. Mohd. Aslam. 

(iv) Studies on the Durability and Preser¬ 
vation of Makrana Marble Stones by 
Dr. G. S. Mehrotra. 

Summing up the proceedings of the semi¬ 
nar Prof. Shamsher Prakash, Director, CBRI, 
said that it was essential to look into the 
preservation of the Taj and other national 
monuments from all angles viz. structural 
safety of the building and foundations; 
architectural and planning ; environmental 
pollution; development of biomass in 
between crevices and restoration of the 
monument. 

The seminar resolved that a national 
seminar be held in the near future to discuss 
in totality the problems associated with the 
preservation of the Taj and other national 
monuments. 

The proceedings of the seminar contain¬ 
ing four papers and the opening and closing 
speeches can be had from the Director, CBRI, 
Roorkee for Rs. 20 including postage (Post 
paid). □ 
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SEMINAR ON CALCUTTA BEYOND 2000 A.D. 

VIII. TRADE AND COMMERCE 

TRADE AND COMMERCE : AN ASPECT OF CIVIUSATION 

(Key-note Address) 

S. C. ROY 

Ntoco Housit 2f Hare Street^ Caleutta-700001 


‘T'RADE and Commerce are the off*shoots 
of modern civilisation. Primitive man’s 
wants were few ; he did not need either an 
aircraft or an automobile to meet his trans¬ 
portation needs nor could he desire to have 
a train journey for the purpose. He could 
not even conceive of a bullock cart. He 
was not desiring a television set, tape recor¬ 
der or a radio to while away his time in 
relaxation. His wants were few ; he needed 
only a shelter which was provided by Nature 
by way of a cave and some food which he 
initially obtained from nature and, there¬ 
after, through hunting wild animals with the 
means of primitive armour. He was a nomad 
and did not require permanent place to stay^ 
since he was moving ail the time. He ate 
only when he could kill an animal but did 
not have the facility to store his foods either. 
He was bare-bodied and he accepted the 
vagaries of Nature. His needs were mini¬ 
mum and since his living was on a day-to- 
day basis the question of trade and commerce 
was non-existent. 

With the passage of time, he learnt the 
art of agriculture to supplement his food 
habits. This development compelled him 
to give up his nomadic habit and stay near 
the place of cultivation. He gradually learnt 
the art of domesticating wild animals for 
the purpose of agriculture and also as a 
source of food. The domestication of horse 
gave him mobility and he also learnt to grow 
cotton and prepare his clothes from cotton 
threads. Properties were of community- 
basis and shared according to the needs. 

In course of timci they were' faced with 
the pcobleffl of having surplus food which 
they wunte4.to exchange to satisfy their 
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other needs. This must be the primary stage 
of development of trade and commerce in 
the human history. Money was then unkn¬ 
own and exchange of goods used to be on 
barter. However, the initial human endea¬ 
vour in trade and commerce was localised 
as means of transportation for covering long 
distances were still not discovered. 

Men gradually learnt to sail across the 
rivers and seas by building sailing boats. 
This provided them the much-needed means 
of transportation of goods from one place 
to another and provided them further 
mobility. 

As the civilisation progressed, human 
needs also increased which created more 
many-sided human needs and demands for 
variety of goods. As all the countries were 
not equally lucky in respect of natural 
resources, weather conditions and the same 
level of human skill, level of development 
became unequal. However, with the im¬ 
proved mode of transport and better com¬ 
munication system, the level of demand 
became more or less uniform practically all 
over the world. This resulted in large-scale 
trade. 

Basic human demands can be classified 
as (a) Food; (b) Housing; (c) Trans¬ 
port and Communication ; (d) Education ; 
(e) Medical care and (0 Relaxatior. ' 

Due to the unequal level of development 
and also availability of natural resonrces 
neither the various regions within a country 
nor all the countries are producing the basic 
needs in equal measure. This results in 
exchange of goods and services from the 
surplus to the deficit country. Furthermoroi 
the division of labour in the present-day 
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Society also ler.ds to exchange of goods and 
services. 

While Trade and Commerce within the 
country is considered as domestic trade, 
trade between two countries are called 
International Trade. Payments for domestic 
trade are made by the individuals in dome¬ 
stic currency; while payments for interna¬ 
tional trade is made through some mutually 
acceptable currency by the respective 
Governments of both the countries. 

Trade and Commercf; whether domestic 
or international, is largely dependent upon 
creation of more demands which again is 
dependent upon the level of Income, size of 
the population and various other factors like 
Technological Developments, etc. 

A country with large population will 
naturally need more goods and services. 
But whether this would be restricted to 
the basic necessities or would also include 
luxury goods will be determined by the level 
of earnings within the country. The nece¬ 
ssities are also dependent upon the climatic 
condition of a country ; people living in the 
^cold countries of the West must have warm 
clothings; better shelter and good food to 
sustain themselves ; whereas people living in 
relatively hot countries may not need those 
things to the same extent. Similarly, a 
technologically developed country will need 
more petroleum whereas developing or 
under-developed country’s needs for same 
may not be in equal measure. 

However, as the pace of development has 
been uneven, so the increase in trade and 
commerce in all the regions of the world 
has not been similar. This has led to cate¬ 
gorisation of world into various groups such 
as (a) economically developed countries 
(b) developing countries and (c) undeve¬ 
loped countries. 

Countries belonging to the West and 
North Europe and also USA; Canada; 
Australia, Japan etc., belong to the first 
group. They are rich in natural resources; 
industrial production and technological 
developments. Per capita Income is very 


high in these countries. Hence; the demanii 
for goods and services of various nature are 
also very high. These countries are mostly 
not exporters. 

To the second group belongs the count¬ 
ries of L'ltin America, South and South- 
East Asia, some countries of Africa and 
Western Asia. They are rich in natural 
resources but due to slower Industrial and 
technological development, these resources 
have not been exploited to the fullest extent. 
Besides, all these countries have a relatively 
large population. Hence; the level of per 
capita income and so also demand generation 
is low. Generally speaking, these countries 
export raw materials and import food, and 
finished or semi-finished industrial products. 

Due to better exploitation of natural 
resources and growing awareness regarding 
self-reliance these countries are now making 
rapid progress in the field of industrial 
production and level of living is also steadily 
rising. This, in turn; is creating demands 
for more goods and services. 

Undeveloped countries lie in the extreme 
end of the above classification. Due to lack 
of natural resources and also industrial 
development, level of living in these coun¬ 
tries are quite poor and generation of 
demand for goods and services which are 
presently at a very low level will take 
considerable time. Their need is mostly 
restricted to basic necessities of life. 

For the last ten years or so, International 
Economy and so also trade and commerce is 
passing through bad days. Steep increase 
in oil prices by the OPEC countries has 
made a visible impact on the economies of 
many countries including the developed 
countries. Many fold increase in 'oil bill* 
has compelled them to cut down their 
imports of less necessary items. Since 
'import* of one country is t^e 'export* of 
another country, these moves have spiralled 
to stagnate the growth of world trade. 
In fact; during last few years world sea¬ 
borne trade has been declining (Table 1}. 

Consequently, there has been widespread 



TABie I: WerM Sttborn* Trad* IfTi to im In Nllllon MtirIcTsm (TonnM) 


y*ar 

Crude Oil 

on 

Products 

Iron 

Ore 

Ccal 

Oraln 

Other 

Cargo 

Estimate 

Total 

Trade 

Estimate 

1971 

1070 

247 

250 

94 

91 

825 


1972 

1185 

261 

247 

96 

108 

866 

2763 


1366 

274 

298 

104 

139 

940 

3121 

1974 

1361 

264 

329 

119 

130 

1045 

3248 

1975 

1263 

233 

292 

127 

137 

995 

3047 

1976 

1422 

260 

294 

127 

146 

1075 

3374 

1977 

1475 

273 

276 

132 

147 

1120 

3423 

1978 

1457 

270 

278 

127 

169 

1190 

3491 

1979 

1538 

279 

327 

159 

182 

1270 

37SS 

19!i0 

1361 

276 

314 

188 

198 

1310 

3648 

1981 

121S 

2S7 

303 

210 

206 

1305 

3506 

1982 Ext 

1045 

242 

272 

202 

202 

1250 

3213 


.unemployment all over the world. In some 
cases, the level of unemployment has crossed 
10% mark of the working force. This 
development, in its turn, is causing a further 
down-swing in the leva! of demand and 
unless this trend can be arrested} no one 
knows how the international trade and 
commerce is going to prosper. 

India is one of the leading developing 
countries which has made rapid progress in 
the field of International trade in the recent 
past (Tables 2 and 3). 

Exports being mostly of raw or semi¬ 
finished materials of relatively lower unit 
value against' the import of high>valued 


TABLE 2: Volum* of ovtriM* trad* handlad 
during i982*a3 through ma|or ports 
of India 


Pott 

In *000 Metric Tods 

Export 

Import 

Total 

Bombay 

2616 

11044 

13660 

Kandla 

525 

7549 

8074 

Calcutta 

941 

5945 

6886 

Vizag 

6018 

3412 

9430 

Cochin 

713 

.3528 

4241 

Marmago* 

11728 

535 

12263 

Patadip 

1049 

523 

1572 

Madias 

3743 

, 7274 

11017 

Tuticorln 

199 

807 

1006 

Mangalore 

1421 

624 

2043 

Other minor ft 




Intermediate ports 

2713 

1904 

4617 

Total 

31666 

43145 

74811 
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TABLE 31 Commodlty*wls* axport/lmport 
position during 191843 


Commodity 

In *000 Metric Tons 

Export 

Import 

Total 

Oeueral Cargo 

4278 

6152 

10430 

Coal 

40 

1381 

1421 

Salt 

203 

— 

203 

Food Grains 

1080 

2453 

3533 

Fertilisers 

33 

4077 

4110 

Iron Ore 

22871 


22871 

Other Ores 

1009 

36 

1045 

Petroleum ft Products 

507 

23510 

24017 

Other Bulk cargo 

1645 

5536 

7181 

Total 

31666 

43143 

74811 


cargoes like general cargo, petroleum and 
fertilisers etc.} the adverse balance of pay¬ 
ments position is readily visible. 

' Of late, oil prices are now showing signs 
of decline and reportedly a recovery is 
taking place in the U. S. economy—the 
leader of the developed countries. But this 
glimpse of recovery may not be lasting. 

There is distinct school of thought 
amongst the students of political economy 
that the subjective conditions in the econo¬ 
mic and political fields in the present-day 
world resemble more with the situation 
prevailing during the great depression of the 
^Thirties* which culminated in the break-out 
of World War II. They argue that all the 
countries in the world spend a considerable 
portion of their 'gross national product* on 





defence expenditnre. They farther trgue 
thet since there has not been a war for quite 
sometime now, there is a considerable stock¬ 
piling of armaments. If the period of pro¬ 
longed peace continues further, there is no 
scope for using the armaments which have 
already been produced. In their view, this 
would lead to further unemployment and 
deterioration in the world economy and so 
also trade and commerce. According to 
this thinking, any tangible improvement in 
the world economy can take place only if an 
all-out wa^r breaks out involving the super¬ 
powers of the world. 

However; as is known, any large-scale 
war activity in today’s context cannot be 
limited to conventional methods only. This 
must necessarily involve nuplear weapons 


with high-destructive powers. AecordliigIy» 
there is a feeling that any future war involv¬ 
ing nuclear weapons is sure to bring almost 
total extinction of mankind. This is too 
great a risk which can be taken by any 
nation and accordingly working as a detcrent 
to any nuclear war being started on a 
largescale. 

There is some truth in both the above 
view-points. While it is true that economic 
progress has been achieved through wars, 
there is also no denial that nuclear war 
might mean almost total destruction of the 
human civilization. But in the meantime, 
the world economy and so world trade and 
commerce has to revive and accordingly the 
chances of many local wars being fought 
such as being witnessed today in Afganisthan 
or Middle East cannot be ruled out. □ 
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r’%URING the last few years when the 
commodity composition of India’s 
exports has undergone considerable. change, 
the product mix of exports from Calcutta 
port has remained largely unchanged. Major 
items of export from Calcutta replenishing 
the eastern region are jute manufactures, tea, 
engineering goods, chemicals and allied 
products, coal and coke, iron & steel, ores 
and minerals, lac and tobacco. 

This paper considers the trade performance 
of Calcutta port especially in respect of first 
three foreign exchange earners, tea, jute and 
engineering goods and allied port operations 
of Calcutta port. At present, as a single 
item, tea continues to be among the largest 
foreign-exchange earners for the country from 
the port. Second place should be given to 
jute manufacture. Next to jUte, the eastern 
region is the pioneer in exports of engineering 
goods through the port. The possible petfoz- 
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mance of the port in exporting the three 
major items at the turn of the century is 
estimated in this paper. 

Tea 

The public sale of tea started at Calcutta 
since 1861. The activity carried a smooth 
development and a fair system emerged which 
made Calcutta the “Tea Capital of India” and 
Calcutta emerged as the foremost international 
auction centre for Indian tea. Since 1961, the 
pattern of primary marketing of tea in India 
has undergone certain changes affecting the 
tea trade of Calcutta. 

Calcutta operates a two-way function for 
tea trade, as a tea auction centre and aa an 
export point. In fact, for the essential export 
■outlet, tea selling through auction has deve¬ 
loped. In a recent period, the auction sale 
and tea export through Calcutta have, how- 
^ever, been fluctuating during the last sevoal 
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yean as being shown in Table 1. The Table 1 
is also illustrative to show the gradual fall 
in the tea*export function of Calcutta in 
respect of total output and total export of the 
commodity from India. 


TAIL! I; Taa Output and Sala through Calcutta 

(In million kg) 


Year 

Output 

Total 

export 

Export through 
Calcutta port 

Offtake in 
Calcutta 
auction 

1961 


-.a 

164 

159 

1971 

436 

195 

106 

150 

197S 

487 

— 

155 

— 

1976 

S12 

230 

196 

187 

1977 

556 

227 

159 

158 

1978 

571 

169 

120 

148 

1979 

548 

2C0 

119 

129 

1980 

515 

226. 

141 

133 

1981 

560 

240 

160 

164 

1982 

564 

186 

131 

120 


Sources i (1) Calcutta Steisk Exchtage Official Year* 
book 1982. 

(2) Capital. April 4,1983. 

This calls for attention to recent develop¬ 
ment in tea marketing in the country. At 
present, seven auction centres for tea are 
operating in India, out of which for the 
North-East Indian tea trade, there are two 
other markets playing the similar role as that 
of Calcutta in the region. Calcutta with 
Siliguri and Gauhati auction Centres in the 
north-east region is taking part with four 
other points at Amritsar, Cochin, Conoor and 
Coimbatore. It is, however, noted that these 


Bm|[j|^iidaMftfr£»f**no dottbt, a» taking an 
increasing share of Calcutta market; 

Apart from other fiscal and trading cons' 
traints operating at Calcutta, it is found^that 
the sale of tea through Calcutta auctiem as 
the percentage of total production is declining. 
It has been declined gradually to 21% in 1981 
from 4S% in 1961. It is evident that though 
other centres are taking increasing ^are 
another development is notable, le. ex-garden 
sale which deliberately avoids the organised 
auction sale. The ex-garden sales in recent 
period bypassing Calcutta auction has gone 
up from IS to 25%*. Table 2 is illustrative 
in this respect. 

The tea industry is found to have a revival 
after its lack-lustre performance during 1981. 
According to an estimate by the Tea Board, 
the total production of tea during 1982 has 
reached 564 million kg against 560 million in 
1981*. Even under the recent backdrop d 
declining export the domestic consumption 
absorbs nearly 60% of the total production*. 
Experts are of the opinion that the potential 
for internal consumption is increasing at the 
rate, more than 5% a year. For the future 
export of Indian tea, the silver lining appears 
through international trade meet recently 
organised under Ihe aegis of UNCTAD in 
1982 where useful conclusions for both expor¬ 
ters and importers are reported to have 
reached. 

The country has planned to increase the 
production at an estimated level of 1000 


Table l Indian Auction Sala (In million kg) 


Auction 

Centre 


1951 


1971 


1981 


1982 

Qty. 

% of total 
output 

Qty. 

% of total 
output 

Qty. 

% oftotal 
output 

Qty. 

%ol total 
output 

Catouttt 

159 

45 

ISO 

35 

164 

29 

120 

21 

SilteuTi 

— 

— 

— 

— 

56 

10 

78 

14 

Oiubati 

_ 

— 

22 

5 

65 

12 

75 

13 

Amritsar 

— 

— 

1 

Neg. 

Neg. 

N«. 

Neg. 

bfeg. 

Cochin 

37 

11 

66 

15 

58 

10 

93 

9 

Conoor 

, — 


9 

2 

17 

3 

14 

3 

Coimbatore 

-- 

— 

— 

— 

16 

3 

14 

3 

Total 

196 

56 

44g 

57 

376 

67 

356 

63 


Souds: CapitBl, April 4-lOb 



million kg by the tom of the centuiy*. This 
requires a hectic promotional efforts from the 
part of the government as well as planters. 
Thereby, the revival programme in terms of 
replantation and rejuvenation of garden is 
said to be carried out from government sector 
with required finance ^ 

Notwithstanding the decline of auction 
selling at Calcutta, the port of Calcutta is the 
major gateway of tea industry and trade. 
With the proposed increase of the production 
of tea, approximately double the present 
quantity Calcutta will have to handle nearly 
double the present quantum at its auction 
as well as at the port by the turn of the 
century. The reason for the above estimate 
obviously centres on the growth of essential 
port facilities, Calcutta being the major outlet 
for tea exports, particularly for tea originat¬ 
ing in the eastern region. Special berths 
have been constructed at Calcutta port for 
tea movement and other infrastructural facili-. 
ties are being developed for better service to 
tea trade with the construction of container 
depots at special points in the north-east 
India* to facilitate the bulk movement of tea 
to utilise Haldia in a big way. The govern¬ 
ment’s decision to construct an internal con¬ 
tainer depot at Haldia* for direct shipment of 
the commodity is a major step in this respect. 
Obviously the future assessment of Calcutta 
handling, at least, 500 million kg of tea 
during 2000 A.D. depends mostly on the 
success of the promotional activities of the 
government concern when the planters and 
traders would not be unwilling to cooperate. 


Jute 

Next to tea, jute products ate the mokt 
important foreign exchange earners from 
Calcutta port. But in the current decade, the 
industry has entered a none-too-encouraging 
record of performance in respect of manufac¬ 
turing and its performance at the .export 
sector. 

The causes behind the overwhelming 
concentration of jute manufacturing in the 
Calcutta industrial belt lies in the fact that 
port and commercial centres of Calcutta along 
with cheaper inland water transport and 
overseas shipment facilities provide a big 
advantage to this export oriented industry. 
The industry made a fairly encouraging result 

in the third and fifth plan periods obtaining 

a growth rate at constant prices*. But in the 
last part of the seventy’s decade the industry 
performed a decline in net income per factory 
and erratic performances in other respects 
come forward (Table 3). 

In terms of near monopoly of jute manu¬ 
facturing the Calcutta Industrial Region (CIR) 
at present undergoes through a crisis of great 
magnitude. The analysis provided by the 
Calcutta Stock Exchange Association showed 
that during 1981-82 the profitability of the 
industry in the region is almost vanished ; 
mills were forced to sell their finished products 
below the cost of production. But the few 
mills which have modernised their equipment 
and diversified their products are able to 
sustain normal level of working profit*. The 
total production of jute goods during 1981-82 
was to the tune of 1108 thousand tonnes 


TABLE 3} Trend In Jut* Industry In thn Calcutta Industrial Raglen (Cllt) 



1975-76 

1976-77 

1977-78 

1978-79 

Number of units reported in the CIR 

64 

61 

74 

" 72 

Total output in 000 Rs. ... 

3364 

4643 

3964 

4676 

. Net income io 000 Rs. ... 

1267 


1084 

12^ 

.All employees 

224616 

234398 

213389 


Output per factory in COO Rs. 

52.S6 


53.57 

64.95 

Net Income per factory in 000 Rs. 

19.80 


14.65 

17.35 

Bmployment per factory t 

3494 


2883 

3258 


Saurcea t Annual Survey of lodusttiet from' 1975-7$ to 1978-79. 
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'against 1191 thousand tonnes in the previous 
year. During the past two years, the industry 
has been loosing nearly Rs. 100 crores a 
year*® 

However, it is felt that though the perfor¬ 
mance of the industry is hamstrung with 
severe constraints during 1981-82 the long¬ 
term outlook of the industry is not bleak. 
The internal market has been growing at 
an estimated rate of 7% a year (Table 4). 
The encouraging feature is the govern¬ 
ment’s increasing interest of late. The 
Central government has taken a number of 
steps which include stimulation of demand by 
increaAig government purchase of jute 
goods**, government’s cash-compensatoiy 
support for export of jiite goods etc. The 
government is urgently compelled to take 
action, because the export has been shrinking 
at fast pace. 

Obviously, the export earning from 
Calcutta port is getting eroded due to shrin¬ 
kage of jute export. It is found that at 
present 30% of the products are sent to 
export market. Table 4 shows the loss of 


and alternative product development, especia¬ 
lly the synthetic products. 

The government’s measures in this respect 
is focussed at the long-term outlook for the 
industry. The Central government has set 
up two consortia between the State Transport 
Corporation (STC) and exporting mills to 
secure overseas orders, especially through 
global tenders. The arrangement is made 
that if loss occurs, it would be shared equally 
by the STC and exporting mills. These 
measures recently has yielded good results as 
is evident from Rs. 1 crore global tender 
which the STC has secured recently even 
against the fierce competition from Bangladesh, 
China and Thailand. 

The prospect has brightened following the 
EEC’s commitment to elimination of tariffand 
quota restrictions on all imported jute goods 
from January 1984. The product development 
in line of odour-free rice bag is a hopeful 
regaining afihir to take back Japanese rice-bag 
market. The other encouraging features to 
developing product varieties of jute in the 
industrial units in the ClR, readily accq>table 


TABLS 4: Tbtal Consumption and Export of Juto goods 


Year 

Total 

Consuraptioo 
(‘000 tonnes) 

Export Internal 

consumption 
(*000 tonnes) ('000 tonnes) 

% share of 
export in 
total sale 

Value of 
export 
(Rs. lakhs) 

% share of 
export by 
valua 

1965..66 

1224.6 

808.8 

415.8 

66.1 

— 

— 

1970-71 

1036.3 

578.5 

457.8 

55.8 

26528 

16.06 

1971-72 

1146.4 

6 S6.2 

490.2 

57.3 

— 

— 

197^73 

998.2 

334.5 

463.7 

53.5 

— 

— 

1973-74 

964.2 

563 0 

399.2 

58.6 

— 

— 

1974-73 

939.9 

301.8 

438.1 

53.4 

29568 

9.0 

1973-76 

1098.4 

439,2 

659.2 

40.0 

— 

— 

1976-77 

1037.7 

453.6 

584.1 

43.7 

— 

— 

1977-78 

1059.9 

495.7 

564.2 

46.8 

24484 

4.6 

1978-79 

928.3 

34S.2 

383.1 

37.2 

16657 

2.9 t 

1979 80 

1129.7 

439.4 

690.3 

38.9 

33742 

S.3 

1980-81 

11 S8.6 

406.0 

752.6 

35.1 

33008 ' 

4.9 

1981-82 

1127.3 

360.1 

767.2 

31.9 




Soaree: Calcutta Stock Exchange Official Yearbook, 1982 


.ei^rt and growth of internal sale. The 
causes behind the declining performance of 
export sector for jute'&om Calcutta port are 
mainly held by the fiercely competitive ioter- 
ffatiqnai maiket owing to price competition 

■CM 


in international market, are the new process 
for producing flat-ribbon type of twistless 
yam, the possibility of jute fibre as mndwich 
material for reinforced plastics etc* *. Thus, 
the export outlook during the rest of the years 






ot the century is one demanding cautious 
optimism. 

While the exports have averaged 5.35 lakh 
tonnes per year during 1970’s* it came down 
to 3.83 lakh tonnes during the first two years 
of the current decade against the target of 4.0- 
4.5 tonnes fixed by the Central Government 
for tile decade**. At the same time, the 
export from Calcutta as percentage of total 
production has declined from 53% in 1970 to 
25% in 1981-82. The rise of internal sale, 
deviating from increased export consumption, 
reduced the export earning of the industry 
considerably. From the traditional position 
of dominance India has sunk down to a secon¬ 
dary position in the international jute market. 
Obviously, the performance of jute industry 
has compelled Calcutta to lower its position 
as an export-earning centre. 

The realisation of a cautious optimism of 
performing 4.5 lakh tonnes annual-export 
performance requires considerable activity in 
line of mocternisation of units and evolving of 
new products. It would demand from time- 
to-time involvement of further investment and 
new technology. It is assumed by far, consi¬ 
dering the present and future condition, 
Calcutta port may secure at best, a steady 
income of foreign exchange basing on more 

or less 4.5 lakh tonnes export average per year 
of jute products. 

The question may be raised why not a 
steady rise in export per year in view of 
expected development before 2000 A.D. The 
gradual development of alternative product 
varieties as against jute goods erodes the 
possibility of the growth of jute product 
’ market in the international sphere. 

Engineering goods 

For engineering-goods exports, West Bengal 
acquires a very important position. In the 
eastern region, the Engineering Export Promo¬ 
tion Council (EEPC)* ♦ has 1069 members at 
present, out of this in Orissa there are only 

*Obvtously excluding'the abnorinal year oflS7J^79 
wbeia exports slumped to 3.4S lakh tonnes largely, 
becanes of aopply iuterventions due to,strikes and port 
ttotlbles. 


90 members and from Bihar onfy 52. it makei 
certain that the export effort of the region has 
more or less confined to West Bengal, as a 
matter of fact, to Calcutta and Howrah. 

In 1982-83, the eastern region accounted 
for exports of engineering goods valued at about 
Rs.l8S crores and Rs. 175 crores in 1981-82 
but some years back it touched Rs. 250 
crores* *. It is expected by the EEPC that this 
region will be hitting the target of Rs. 250 
crores for 1983-84. In Calcutta-Howiah 
region, for various reasons today, the capacity 
utilisation of engineering industry is not higher 
than 30 or 40%. Therefore, the pull of the 
domestic market, as it is found, spares no 
surplus for exports. The output scarcity of 
the eastern region is the fact that Calcutta is 
losing goods’ traffic for export while such 
traffic is growing in Bombay and Madras. 

. Apart from output scarcity, the low-oipa- 
city utilisation makes the product price a bit 
higher. The production of steel ingots, under 
the licensed capacity in the state evidently 
shows the persent level of performance. Out 
of licensed ‘capacity of 410 thousand tonnes, 
the production of mild steel, high carbon and 
alloy steel together accounted for 189 thousand 
tonnes in 1981-82 while the all India output 
figure was 2161 thousand tonnes during the 
period* *. 

The freight disparity at Calcutta also poses 
a problem for shipment of engineering goods. 
Calcutta fails to reach the competitive level 
so far as exports are concerned. The freight 
disparity* * between Calcutta and other Indian 
ports builds up a gap of 20 to 25%. The 
market competitiveness of Calcutta goods 
rather sinks down because lower prices of steel 
goods are found to be offered by the competi¬ 
tors in the Western region. This is the official 
view of the EEPC, eastern region* *. 

Notwithstanding, the higher capacity 
utilisation lowering down the cost of produc¬ 
tion as well as market price, under the Indian- 
situation at present, a general lack of demand 
for many engineering goods is prevailing 
high: It is reflected simuitaneomly hi tiie 
export market.: For the un&vooiabb ritna- 

sc/il 
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tioii various factors are traceable. The Kceht 
decline in agricultural production is found 
to be followed by a slow down in the growth 
of industrial production which, in its turn, 
reduced the demand for engineering .goods 
in the country. 

Another constraint appears recently in the 
form of shortage of capital, following the 
pursuit of a restrictive credit policy. The 
situation has worsened further, because most 
engineering units in CIR suffer from lack of 
modernisation. It is also found that the units 
which have modernised their machinery and 
have adopted updated technology arc doing 
fairly well*®. 

Among non-traditional items, export per¬ 
formance of engineering goods in India main¬ 
tains really upward trend. But the eastern 
region, which was once the pioneer in exports 
of engineering goods, could not maintain its 
position. It has certainly registered a growth 
of export, but its share in the country s total 
exports of engineering goods is sharply declin¬ 
ing. All India rate of growth of export does 
not reflect the similar performance in case of 
eastern region. Table 5 is illustrative in this 


l98i-83 prices ^or the rest of the years of the 
eighty’s decade, it is found that in 1990 the 
prospect of export performance would be, at 
all-India level, Rs. 3980 crores from Rs. 1300 
crores in 1982-83. Coming down to a growth 
rate at 10% a year for the last decade of the 
20th century, it is as umed that total export 
would be Rs. 10305 crores at 1982-83 prices 
in 2000 A.D. (Table 6). 

Apart from the situation of technological 
growth-performance of engineering industry in 
India, some international inhibiting factors 
mu^t be taken into consideration. The.<;e are 
global reccsiion in international market, 
market encroachment due to debt-rescheduling 
factors of developing countries, protectionist 
policy of the developed countries, fierce com¬ 
petition in international market of engineering 
goods and inadequate support from interna¬ 
tional financial institutions. 

Internal factors inhibiting exports are delay 
in policy-implementation, inadequate industrial 
base : inadequacy of supply of basic inputs 
and raw materials at internationally competi¬ 
tive rates, and especially for its east^ region 
the added impeding factors are, lack of mode- 


TABLE S: Engln«crlng Exports from Eutorn India 


Year 

All I idia 
exports 

Growth 

Index 

1 xpotts from 
Eastern Region 

Grow.li 

Index 

Region's share 
in percentage 

19AS-66 

29.41 

100.00 

19.41 

lUO-OO 

6}.99 

1970-71 

115.77 

3®3 64 

23.82 

122.72 

20.57 

1975-76 

408.22 

1388.03 

64.56 

332.61 

16.00 

1978-79 

717 00 

2437.95 

leO.OO 

824.3! 

22.00 

1979-80 

650.00 

2210 13 

90.>0 

463.68 


1980-81 

87 LOO 

2971.78 

150.05 

773.06 

17.16 

1981-82 

1060.00 

3604 22 

175.00 

901.60 

16.50 

1932-83 

1100.00 

4420.27 

185.00 

953.12 

1421 


Source: Capital, Mid year special uuirber 1' 83, p. 37. 


respect. It appears' to show that from 66% 
in 1965-66 the export of engineering goods 
from Oilcutta in 1982-83 scales down to 
14.23% of Indian export. Its export index 
from 1965 grows to 953 point only while in 
1982-83 all-lndte performance rose to 4420 
point. For tiie last three years, all-Indki 
annual export growth rate of engineering 
goods is 21-22%. Assuming the growth rate 
of value of cayiort goods at 15% a year at 


miration of industry, lack of power and 
port facilities. 

Assuming a better condition of engineer¬ 
ing industry in the eastern region and improyf 
ment .in port facilities at Calcutta, the rise 
of export volume of engineering goods from 
Calcutta at 2000 A.D. would .be Rs. 2060 
crores, i.e. 20% of all-India volume (Table 6). 
It should be remmebered that the latest perfor¬ 
mance of eastern region at Calcutta, in this 


aom 






Table 4 : EajiANrlnf g«adi wkfitH ^OMibliity 
from Indian port! and Cnicutto pert 
(Rs. in crorts at 1982-83 pric«) 


Vear 


Ail India 
export 

Export from 
Calcutta 

|V82 

(iCtuSl) 

1300.00 

185 00 


Ejlimated iocreSMatthe 

Estimated at 20% of 


rate of ]S% per year 

all India export 

J-83 

estimated 

1495 

299 

1984 

fS 

17 »0 

344 

198S 

ss 

1980 

396 

1988 

ss 

7275 

455 

1987 

If 

2615 

5'3 

1988 

«« 

3010 

602 

1989 

99 

3460 

692 

1990 

*' 

3>?0 

796 


Estimated increase at the 



rate of 10% per year 


1991 

S9 

4378 

875 

1992 

IS 

4815 

963 

I'93 

99 

5295 

1059 

1991 

IS 

5825 

1165 

1991 

91 

6405 

i:8i 

1996 


7045 

1409 

1997 

•9 

7745 

1549 

1998 

91 

8520 

1704 

1999 

99 

9370 

18 4 

2000 

99 

10105 

2060 


^c^pcct, rotates round at 15% only, i.e. the 
average rate for 4 years during 1979-80 to 
1982-83. 

The assumption of better performance of 
20% growth rate at the export sector, calls 
for new industrial investment and production 
of new types of products which have good 
international markets and elimination of in¬ 
hibiting factors in the production sector. 

A study of the performance of engineering 
industry of eastern region enlisted with the 
Calcutta stock exchange reveals that during 
1977-81, 33 regional engineering units out 
of 45, performed asset growth 69%, sale 
growth 86% and gross product growth 135% 
at current prices. This over-all growth per¬ 
formance being an encouraging factor at the 
present bockdrop it would not be an ambi¬ 
tious prospect for engineering industry in the 
near future in the eastern region to spare a 
surplus of 20% for the export Rector during 
2000 A.D. from Calcutta port. 


Calcutta i*orl 

Calcutta port was the premier port oi 
India till 1954-55. Grown, up to serve the 
needs of a vast hinterland and meeting the 
demands of one of the biggest and richest 
industrial belts of the country, the port attain¬ 
ed a premier position as well as built up, in 
course of time, a vast infrastructure ^of its 
own. The ports handling of cargo, at present, 
has been lowered at 8 or 9 million tonnes per 
year, but there was a time when the port 
handled raorethan 11 million tonnes of cargo 
of diverse characteristics. In the years 1928- 
29 , 1929-30 and again in 1945-46 and 1964- 
65, it rose to handle as much as. 11 million 
.tonnes of cargo*®. The total tonnage for 
foreign trade in Calcutta port was over 25% 
of all India total before the mid sixtys of the 
century (Table 7). 

As a port, Calcutta dock system developed 
itself as major export outlet. In comparison 

to import, it sends even today more goods to 

foreign market and adds substantially to the 
foreign exchange earnings of the coimtry 
which, in its turn, primarily accounts for the 
progessive development of trade, commerce 
and industry of the CIR and its hinterland— 
the eastern region of the country. Even today 
the exports from the port account for almost 
25% of the total foreign exchange earned by 
the country as a whole and imports 12% of 
the value of tonnage*'. 

The output of Calcutta port has declined 
steadily since' 1964. The cargo hadling went 
down gradually with the gradual decline of 
bulk traffic in iron ore, petroleum and its pro¬ 
ducts, foodgrain imports, etc. The progres¬ 
sive loss of depths in the upper reaches of 
Hooghly preventing large and deep-drafted 
ships to come up to Calcutta has compelled 
the authority to build a new dock system 
down stream from Calcutta at.Haidia. 

Most of the physical problems of the port 
are due to sandbars inside the river, numerous 
bends on the river flow system and tidal bores 
which frequently come up from, the sea. 
These physical obstructions restrict severely 
the draft and size of the ships entering the 
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TASli?! Qren Rcglttarad Tonnkg*: Poralfn 
Trad« India and Calcutta 

__ ( Quantity in '000 tonoci) 

Ytar Calcutta India p,c. of 

Calcutta 
to India 


1960.61. 

Pxp. 

3492 

22653 



Imp. 

4749 

11116 



Total 

9511 

33769 

28.16 

1965.66 

Exp. 

3284 

28202 



Imp. 

4564 

14550 


• 

Total 

9848 

42752 

21.06 

1970-71 

Fxp. 

3247 

254*T~ 



Imp. 

2767 

30247 



Total 

6014 

J5690 

10.80 

1971-72 

fxp. 

4750 

29823 



Imp. 

2544 

29189 


1972-73 

Total 

7294 

59012 

12 36 

1 xp. 

4148 

*28595 



Imp. 

2531 

• 29208 


1973-74 

Total 

6679 

57803 

11.56 

Fxp. 

38VO 

320^ 



Imp. 

2435 

31787 


1974-75 

Total 

6323 

63861 

9.91 

Exp. 

5085 

34260 



Imp. 

2450 

31331 


1975-76 

Total 

7535 

65591 

11 49 

Fxp. 

4479 

32047 



Imp. 

3220 

32167 


1976-77 

Total 

7699 

64214 

11.99 

Exp. 

4831 

.41765 



Imp. 

3157 

34970. 


1977-78 

Total 

8018 

• 66735 

12.03 

Exp. 

3965 

31308 



Imp. 

3584 

33073 



Total 

7549 

64381 


1979-10 

total 

8600 

801000 


1980-81 

Total 

9290 

. — 


Source i Statistical Abstract of India 


port and the progressive loss of number of 
such slips entering the port reduce the actual 
wording of the riverside..jetties and river 
moorings, further more, tlie riverside working 
ia not possible during bore tide days^the 
number of such bore tides are increasing day 
by day , ■* 


sqiM; 


With the,gradual degeneration of Hooghly 
as a seaway traffic, the essential infrastructure 
of the port and the facilities available have 
become old and obsolete in comparison to 
the rapidly developing technology of interna> 
tional shippii^ and cargo handling practice. 
.From one omcial report**, it is learnt that 
the number of jetties alongside the river, all 
the dry docks numbering five, large transit 
sheds, number of wharf cranes, mobile cranes, 
forklift trucks, and various other plants and 
equipments, all have become old and decripit 
requiring immediate replacement. Added to 
this, setbacks of the industry in the hinterland 
of the port have seriously affected the port’s 
viability. Further obstruction appears with 
the unfortunate tendencies for the seaway 
outlet for tea and jute to shy away from 
Calcutta port. With its old and outmoded 
handling equipment and low output, it cannot 
offer quick turn round of ships, thereby in* 
creasing gradually the waiting period of the 
ships at the sandheads as well as in port, 
consequently, increasing the cost involvement 
of the. shippers. 

The official assessment “ of 1978-79 criti¬ 
cally reviews the usual productivity of labour 
at Calcutta port which is declined because of 
overage of the men who are at present at 
service. It is alleged that there has been no 
recruitment for the last 20 years on the cargo¬ 
handling side. Most of the cargo handling 
labour up to that period of assessment was 
above 40 years of age. 

Improvements in the working of the port 
may be facilitated by sustained measures bear¬ 
ing on management of men and materials, 
renewal of technology, of portbased industry. 
It is essential to emphasise and locate certain 
measures like restoration of head water supply 
from Farakka, River Training Works and 
capital dredging below Diamond Harbour and 
research, renewal and remodelling of civil 
engineering infrastructure connected wiih port 
operations, acquisition of new mbchanical and 
handling equipments and offer of liberal iheUi- 
ties to shii>ping. The port industry is basically 
an uninterrupted exercise in coordination of 



iti ftiQCtional discipline whetiier within or 
outside. Improvements desired could be 
attributed to sustained measures bearing on 
management of men and materials, reorienta* 
tion of channel management and a matching 
strategy to handle increasing volume of goods. 
This can lead to quicker and letter results. 

An assessment made last year (1983) found 
that drafts for ships calling at Calcutta and 
Haldia ports have been showing improvement. 
It is reported that some development mea« 
sures are being adopted in the Calcutta port 
with the assistance of the Minister of Shipping 
and Transport for bettering the port opera* 
tions. In the recent period, the trade is 
coming forward with more traflic at Calcutta 
port. The upturn in the port operations is 
said to be a consequence of planned strategy. 
The average monthly tonnage loaded in 1981 
was 3.45 lakh tonnes as against 3.06 lakh 
tonnes in 1980. The average monthly handl* 
ing** of containers has gone up to 139(1 as 
against 4<6 in 1980. Similarly, the average 
monthly figure •• of ships entering the port 
in 1981 has gone up to 67 from 57 in 1980. 
There is a marked reduction in pre<berthing 
detention and the turn-round period for a 
Ship has also come down in 1981**. 

It is thereby expected that cargo handling 
to be regained in the near future to the tune 
of 11 million, tonnes. For the cargo of 11 
million tonnes under the port operations, it 
has been allocated on a SO : 50 basis between 
Calcutta and Haldia*The figure of tonnage 
handling at Calcutta port system during 1977- 
78 to 1980-81 shows a continuous improve¬ 
ment from 7.8 million tonnes to 9.9 million 
tonnes (Table 8). 

The successive improvement of port facili¬ 
ties and the growth of general trade and in¬ 
dustry in the hinterland area would farther 
pressurize its impact on the port operations. 
From 1977-78, the growth rate in tonnage 
handling at Calcutta is 6.75% per year. This 
rate, however, would not prevail for Jong. 
There is limitation in handling of tonnage at 
present at Calcutta which is restricted at best, 
at 11 ndUipn tonnes. With the phased develotp- 


TAiLB •: Cargo handllnf at Calcutta Port 
( Quantity la *000 tonnes ) 


Year 

Total aea 
borne cargo 

Inland 

cargo 

Total 

tonnage 

1971*72 

7359 

310 

7869 

1972-73 

f680 

515 

7195 

1973-74 

6325 

443 

, 6768 

1974-75 

7536 

398 

7924 

1975-76 

7699 

302 

8C01 

1976*77 

8018 

309 

8327 

1977-78 

7549 

257 

7S06 

1978-79 

7979 

359 

8283 

1979*80 

8155 

340 

8 95 

1980-81 

9290 

222 

9S12 

1981-82 

9750 

176 

9926 


Source: Qoverament of >Vest Bengal, Economic 


Feview, 19*2*81 

ment of port operations in the remaining years 
before 2000 A.D, the expectation with cautious 
optimism reaches to future handling of 15 
million tonnes only. The present growth of 
volume of the major commodities coming at 
Calcutta port, as it is estimated, in case of tea, 
jute and engineering goods, may reveal that 
the total-handling operations of the port would 
not cross over a 50% growth from its level of 
1981-82. 

There must be a limit to growth of the 
port facilities of a river-based port system, 
especially, under the river regime of the 
Ganges. O 
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IX. COMMUNICATION 

ON COMMUNICATIONS 
(Key-note Address) 

J. DAS 

IITf Kanpur 


fiWE have just cele'brated 1983 as the 
■ World Conmunications Year, designa¬ 
ted by General Assembly of the United 
Nations. The resolutions of the General 
Assembly states: 

“The General Assembly, recognizing the 
fundamental importance of communications 
infrastructures as an essential element in the 
economic and social development of all 
countries. ' 

Convinced that a World Communiaitions 
Year would provide the opportunity for all 
countries to undertake an in-depth review and 
analysis of their policies on communications 
development and stimulate the accelerated 
development of communications infrastruc¬ 
tures : 

(1) Proclaims the year 1983 World Commu¬ 
nications Year : Development of Communica¬ 
tions Infrastructures, with the International 
Telecommunication Union serving as the lead 
agency for the Year and having responsibility 
for coordinating the interorganizational aspects 
of the programmes andvactivities. 

(2) Requests 'all ^ates to participate 
actively to the attainment of the objectives 
of the World Communicfdions Year**. 

la pusimanoe of the above resolution, the 


various organizations, specially the Ministry of 
Communications, in India held many seminars 

and get-togethers to further the cause of the 
World Communications Year, 

U. N. General Assembly has recognized 
that communications arc essential elements in 
the economic and social development of all 
countries, specially the developing nations, 
but unfortunately this has not been appreciated 
in this country. Apart from the needs of the 
Government, industries and the elite, there is 
a stfiong need of telecommunications in the 
area of Agriculture, Health care. Education, 
Planning and Rural development. With the 
progression of the society from an agricultural 
base to the industrial base, and then to the 

post-industrial base, the telecommunication 
has emerged as central technology, supporting 
virtually all economic and social activities. It 
has, therefore, become very important to 
evolve the concept of interactive planning with 
community perticipation in the future decisions 
for telecommunication developmeht. Tel& 
communication and Broadcasting should not 
be the exclusive empires of the Government 
d^artments, but these should be the joint 
responsibilities of ail concerned, dealing with 
national development, health care, education, 
etc. 
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Indian Scene 

It is unrort unate that in India the develop¬ 
ment of telecommunications has remained the 
exclusive responsibility of one Ministry and 
the result is that the standard of our tele¬ 
communications is far worse than in many 
other developing nations. Consider one 
important aspect of the national activity, c.g. 
the planning and the plan implementation. 
We have been hearing that we should go for 
grass-root planning, meaning thereby, that the 
people at all levels of the society and regions 
should be involved in the total planning and 
plan injplcmcntation process. We do not 
have any means of getting any feedback from 
the rural areas and our statistics can not be 
depended, since we have no method of checking 
our data. However, some small efforts in this 
direction have been started in the form of the 
National Informatic Centre at Delhi, which is 
now serving the requirements of many Govern¬ 
ment Departments and the Planning Commi¬ 
ssion, but only in Delhi. Recently, the 
Government of Madhya Pradesh has acquired 
a large indegenious computer (ECIL-332) to 
monitor the performance of projects and plans 
and to develop a Data Bank for Public 
Accounts, State Electricity Board, Forest 
department, the Department of Statistics and 
Economics and also the Personnel information. 
They also plan to have a comprehensive 
rural information system for 77,000 villages, 
covering the details of socio-economic impor¬ 
tance oi the village demographic information, 
basic agricultural statistics, and data concerning 
schools, hospitals, drinking-water facilities, 
roads, etc. Hopefully, the M. P. Govern¬ 
ment will be successful in this venture and 
then they will become one among the pioneers 
in the country in this field. However, to 
develop such a large network, one has to have 
decentralised control and each of the stations 
will be a microprocessor bas:d system. Then 
imagine the requirement of 77,000 such intelli¬ 
gent terminals, which will have to be manu¬ 
factured in this country. But,the above 

activities have been organised outside the 
Ministry of Communication. 


The General Indian scene In telecommn< 
nication is known to every body and is 
really gloomy. The quality of service over 
the last two decades has deteriorated consi> 
derably, although we have now more numbers 
of telephones installed (but how many of them 
are working ?j. It has always been said that 
the investment in telecommunications in the 
country has not been commensurate with the 
demand. Sinca the requirement of commu¬ 
nication is all pervading, then everybody 
concerned, e.g. agriculture, health} education, 
planning and rural development sectors, 
should pool their resources for the overall 
development of the telecommunications. 
Moreover if the special needs of large users 
such as the Railways, Power Sector, Law and 
Order, etc., are decentralized, then the 
responsible ministries will be able to find 
their own resources for the development of 
their network. Ministry of Communication 
may then look after the needs of other miscel¬ 
laneous users only. But the thinking in the 
Government does not seem to have changed 
and no innovative measures are contemplated 
as yet. As a result there is hardly any hope 
for a specticular improvement in the national 
telecommunication networks in near future. 

Global Scene 

Having considered the national scene, we 
would like to look at the global scene in 
telecomamnications. Futurologists have 
mide the forecast that by the end of this 
century, the developed countries will be in 
the Information Age and they are now pass¬ 
ing through an Inlormation Revolution—a 
revolution much more significant than the 
Industrial Revolution of the last century. 
New information techniques in the form of 
video-(e\, electronic mail, telecor^ferencing 
and inter-active CATV, have come to stay 
and the special networks arc being put into 
seivice to provide these facilities to the 
public'. This Information revolution is also 
associated with the Digital revolution, resalt- 
ing from the specticular development in 
solid-state electronics^ Computers, digital 
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Switching and transmission^ Satellites bnd 
optical fibres. All these are leading to Auto¬ 
mated offices and Wired homes, where most 
of the future information will be generated, 
processed and utilised for running the indus¬ 
tries, business and the Government, and for 
education and recreation. By the turn of the 
century, we shall have paper-less offices and 
robotized homes and hopefully, people will 
have a lot of leisure and improved quality of 
lifei at least in the developed countries. The 
important point to be realised is that all this 
will be possible, if our information and tele¬ 
communication systems work perfectly, and 
the networks are really socialistic in terms of 
distance and the class in the society. 

Calcutta Scene 

After having a look at the national and 
the world scenes, we may now have a look at 
the telecommunications .in Calcutta past; 
present and future. The experience of Cal¬ 
cutta over the decades will tell us that the 
quality of service has'definitcly deteriorated 
over the years and there is little hope of its 
improvement in the near future. Even the 
most simple telephone instrument used by 
the subscribers ■ is of much worst quality 
today than it was 20 years back and, of 
course, the success of a telephone call in the 
city depends on the subscriber’s luck only. 
There is no dispute that there are many valid 
reasons for this and hardly any useful pur¬ 
pose is served by shifting the responsibilities 
from one Government department to the 
other. But on the other hand, is it not des¬ 
irable, in fact essential, that our Banking 
and Commercial Sector should have a data 
network- of their own for the efficiency of 
their services and operation ? Is it not 
desirable that all offices in public and private 
sectors should have faultless telex services 
available for 24 hours ? Is it not desirable 
that the public at large in the city should 
have access to coinbox telephones at street 
corners which will actually make the correct 
connection? Is it not desirable thst one 
should be able to make successful reserva- 

SQM 


tionS and enquiries for trains and planes* 
If the city’s law and order situation is to 
improve, then it is necessary tbat the’ autho¬ 
rities should have facilities for instant com¬ 
munication to and from difierent locations 
in the city. Recently! I had the experience 
of the present status of telecommunications 
in the European countries and I found tbat 
it was possible to make an international tele¬ 
phone call, even from a small town, instan¬ 
taneously and efficiently. One could also 
make reservations both in trains and planes 
without any uncertainty, as is experienced in 
this country. Such a situation is unthinkable 
in this countryi even in the capital city of 
Delhi. 

Social scientists may say that this is a 
reflection of the general quality of life in the 
city and one may argue that if the transport 
system is unsatisfactory, then why not the 
telephone system be so ? Any way, it should 
be a very interesting problem for the System 
Analysists and Futurologists to try to make 
a forecast for the quality of telephone servi¬ 
ces in 2000 A.D. Based on the data and expe¬ 
rience over the years, it is safe to say that 
after 20 years, hardly any telephone call will 
be successful; unless there Is a quantum 
change in the equipment; methodology and 
operation of the telephone system. I am 
not sure that a tradition-loving nation like 
us will be able to take such a quantum step 
In near future. 

Recommendations 

The Ministry of Communication has pro¬ 
posed Rs. 12,000 crores as the plan expendi¬ 
ture for the 7th Five-Year Plan, which is more 
than five times the Sixth Five Year Plan allot¬ 
ment. They also say that the big cities, like 
Calcutta, Bombay, Madras and Delhi, will be 
taken up as special cases Ibr improvement in 
thrir services. Granting that all the money Is 
available (which is very doubtful), 1 have my 
personal doubt if this exercise is going to be 
successful. What is lacking in our efforts in 
this country is the induction of innovation 
and new thinking even if unorthodox, as has 
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happened in our industrial sector. We are 
generally unable to dissociate ourselves from 
the long-standing principles and methods, 
which have been followed by now-rich count¬ 
ries over centuries. But at the same time, we 
wish to cover up the gap in a few decades, 
where others took centuries. Moreover, the 
total bureaucratic control over our planning 
and implementation without any association 
of the society at large has not produced the 
best results. It is, therefore, necessary to 
provide an interactive organizational structure 
for our planning and implementation of tele¬ 
communications, preferably, a Telecommu¬ 
nication commission along with a Telecom¬ 
munication Technology Centre, created for the 
induction of new technology and their innova¬ 
tions. One has to seriously think whether 
the present network should be completely 
scrapped and a new modern network be esta¬ 
blished using electronic exchanges, fibre-optic 


trunk cables and supporting microwave het* 
works, etc., as it is felt that any amount of 

patchup for the existing network will not be 
successful in the long run. Perhaps, it will 

be desirable to have a metropolitan network 
as an independent network controlled by an 
independent body, but having suitable access 

to the national and international networks. 
This may be set up as a basic utility, for which 

the necessary funds may be raised through 
public borrowings and investments, as is done 
to set up a public-sector industry. I am sure 
there is no lack of money in Calcutta (if M J., 

a poor state, can plan for a statewise multi¬ 
purpose Data Network, Calcutta can surely 

afford a new Telecommunication network for 
the city), but what is necessary is to channelise 

the resources in the proper direction and at 

the same time, for the benefit of flic people of 
Calcutta. Then only, we may retrieve some 

of the past glories of this great city of 
Calcutta. □ 


ROLE OF TELECOMMUNICATION IN URBAN DEVELOPMENT 

A. N. daw 

Deptt. of Radio Physics & EleotronicSf Calcutta University 
Calcutta - 700009 


A LTHOUGH it may sound somewhat 
^ surprising, telecommunication is destin¬ 
ed to play an increasingly important role in 
determining the future growth and develop¬ 
ment of a metropolitan city. Time was when 
cities used to spring up along rivers, rail¬ 
roads, etc. But cities of the 21st century 
will grow up in places that have access to 
modern electronic communication. The 
importance of communication arises due to 
an explosion of new technologies and services 
in this field such as satellite communication, 
microwave transmission, etc., availability 
of which will in future become as vital a 
need for a city as water supply, eleotricity« 
rtmds, etc. Telecommunication will be tEe 
medium through which fbture trade and 


commerce of a city will be conducted. 
Already, telecommunications has been 
occupying an increasingly large part of the 
. cost of doing business of the types that 
process and transmit information such as 
banking and other service industries. It 
will influence in a marked way the residen¬ 
tial choice of the people and will have 
profound effects on public services of the 
city like health, education, transportation, 
etc., thereby influencing traditional types of 
urban planning. 

Telecommunications for a city was once 
exclusively a telephone service and inspite 
of all the advances that have been made in 
the field of commuuieations in recent times, 
telephony still remains and will continue to 
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be one of the most widely us 0 (^ h>rm of 
communication in a big city like Calcutta. 
It is, however surprising that even after a 
hundred years^ the basic system in telephony, 
viz. connecting central nodes to a large 
number of individual users over a pair of 
copper wires remains unaltered. It 'goes 
without saying that telephony will have to 
undergo radical changes to meet the ever- 
increasing demands of a growing metropolis. 
The primary change needed is a switch¬ 
over from analogue system to a completely 
digitalised network comprising not only the 
inter-exchange medium, but also the local 
exchange and the subscriber’s instrument 
together with the cable connecting it. Such 
an integrated digital network will provide 
vastly improved system performance at a 
cost that is expected to go down with impro¬ 
vements in technology^ In our country, 
fully digital electronic' exchanges have 
already been slated for introduction and 
local manufacture of such equipment will 
commence in the near future. Digitalisation 
of the subscriber equipment, however, is still 
not on the cards. Again, with rapid increase 
in the amount of trafSc to be handled, inten¬ 
sive studies will have to be made to solve 
the problem of congestion. One suggested 
scheme involves a time-shared wire or group 
of wires ranging in lenjtth from a few tens of 
metres to a mile or so, connected to a group 
of terminals that share access to a single, 
long-distance, possibly a broadcast channel. 

Advent of satellite communications has 
opened up new vistas in the transmission of 
information. We are already accustomed to 
long-distance telephone service by satellites. 
Serious consideration should, however, be 
given to the possibility of using satellites for 
a metropolis connecting the city with remote 
villages and other far-flung areas of the 
state. The linking of high power satellites 
and. low-cost solar-powered earth stations 
with VHF terrestrial communications 
systems can allow the objective to be 
achieved. This task may even be easier 
than devtioping conventional wire system or 


microwave networkri Application of tbe 
store and forward principal in satellite 
communication with low-cost satellite recei¬ 
vers should also be considered as an adjunct 
to the aforesaid telephone facility. In the 
store and forward principle, as is well 
known, the message is first recorded in a 
suitable memory and then the recorded 
packet of information is transmitted at any 
desired speed to suit the Network traffic and 
management needs. The S & F principle 
can be used both in message-switching and 
in circuit-switching. 

With increasing use of microwaves, a time 
may, however, conie when a particular con¬ 
gested area may be overloaded with micro¬ 
waves traffic so that it may be impossible to 
find routes in or out of the city or to commu¬ 
nicate with satellites. A solution may be to 
build a farm of satellite antennas in a place, 
which we call a "teleport’’, some distance 
away from the city to which it will be 
connected through higher capacity optical 
fibres in underground cables. For the New 
York area, which is already facing the pro¬ 
blem of microwave congestion, plans are 
afoot to build a "teleport* in an area of 
Staten Island which is virtually free of inter¬ 
ference. The antennas would be connected 
to offices in the New York-New Jersey area 
by high capacity optical fibres. 

As cities like Calcutta grow, efficient 
traffic control within the city assumes greater 
importance. Telecommunications and com¬ 
puters should be used much more extensively 
than at present for monitoring and guiding 
the flow of automobile traffic. By providing 
information at every major bus or train stop 
about routes, schedules, transfer points, 
the current passenger load, the estimated 
time of arrival of the next bus, etc., the 
efficiency of mass-transport systems may be 
vastly improved. Also, it may be possible 
to keep track of the location of eadh vehicle 
and of the situation along each route with 
respect to the number of passengers, waiting, 
boarding and leaving. In Calcutta, such 
types of traffic information syMem may be 
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4tttte usefal and fealible even before the 
2l8t century. 

The world has already entered the age 
where the telephooei the television and the 
computer are being tied together in what is 
called a computerised communication system. 
Such a system enables the subscriber to gain 
access to data bases, to send out messages 
electronically, engage in two-way video 
conversation, etc. Although the cost of a 
System of this type is now prohibitive^ it may 
well be within the reach of many by the turn 
of the century because of rapidly declining 
costs of microprocessors, (falling by 22% a 
year) computer memories (down 40% a year) 
and communication equipment (down 11% per 
year). For cities like Calcutta to survive in 
future, a computerised communication system 
will be an indispensable necessity, because it 
will permit people to live outside the cityi 
stay at home and link themselves with 
central work-sites using telecommunications 
rather than transportation. The result would 
be a greater movement of ideas and informa¬ 
tion and less of people and physical objects. 
Indeed with intelligent terminals eiflciently 
connected by telecommunications, there will 
be no need for a large number of people 
working at a single, central location. Such 
'telecommuiting* will) therefore^ replace 
transportation by communication and lead to 
the development of small urban centres, not 
very far apart but closely held together by 
high capacity communication links. A 
re-organisation of metropolitan areas involv¬ 
ing dispersal from major cities will) therefore, 
be possible. 

With interactive two-way communication 
of the type referred to above, volume of data 
traffic will be growing at a faster rate than 
voice traffic i in fact, the former may even 
over-run the latter. It would obviously be 
desirable to transmit all the information in a 
uniform way^ such as in a packet format. It 
may be noted that plans are already on the 


way to uie a single standardiseil hellworV) 
connecting different services from different 
subscribers, such as voice, data, facsimile, 
teletext) etc. Although such an integrated 
services Digital Network has not yet been 
realised, the possibility of such a system 
materialising in the early part of the coming 
century is indeed bright. • 

Developing countries are greatly to benefit 
from a recent innovation in communications 
technology) viz. optical-fibre communication, 
in which information is transmitted through 
glass fibres using bursts of light. In the field 
of technology; it* has already been established 
that glass fibres possess many advantages 
over copper wires, such as small size, large 
bandwidth, increased channel-handling 
capacity, etc. For example, a single fibre 
can carry 10,000 times as many telephone 
conversations as can be transmitted through 
a copper wire. Also, optical fibres would be 
highly suitable for the computerised commu¬ 
nication system referred to earlier because of 
their larger bandwidth. 

It has been aptly suggested that develop¬ 
ing countries will have more incentives to 
implement optical-fibre communication 
systems than the industrially advanced 
countries which have already made large 
investment in electrical communication 
systems and as such may not find it economi¬ 
cal to switch over to fibre optics on a large 
scale. This is, therefore, an opportunity 
which developing countries should not let 
slip off. The fact that we have still not been 
able to provide the basic communications 
facilities all over our country should not 
stand in the way of our making the required 
preparations for developing in a big way the 
modern technologies in the field of communi¬ 
cation. Indeed, high-technology communica¬ 
tion is not necessarily inagpropriate fora 
developing country. Communication needs 
of Calcutta have been neglected for long. 
Further apathy will only lead the city to 
disaster. □ 



TELECOMMUNICATION BEYOND 2000 A.D. 
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iiWlTHlN six years of invention of tele- 
phone in 1876, India was one of the 
few countries to have an operational telephone 
system in three, metropolitan cities. At the 
time of independence, the number of tele¬ 
phones grew to 80,000 which was indeed low 
jSgure after 65 years of introduction of the 
service. To-day the number of telephones in 
India is approaching three million, i.e. in 
about 35 years the number has increased by 
more than thirty times which by itself would 
sound impressive. Still, when viewed from 
the overall perspective of economic, industrial 
and technological growth and the quality of 
service, the situation is far from satisfactory. 
Lately, the telecommunication services have 
come under severe criticism for its inadequacy, 
which, in a way, is indicatitfe of realisation by 
the users as well as the policy makers that 
telecommunication is an essential component 


of the infrastructure required for overall 
national growth. There is a need to analyse 
our past performance and what decisions are 
to be taken to stimulate the growth of this 
important sector so that the demands of 
rapidly industrialising society like ours can be 
met. The planners have to meet the challenge 
of bringing the telecommunications in India 
to a stage where it can co-exist and compare 
with the world’s best telecommunication 
systems at an early date and surely not later 
than the turn of the century. 


TclecomnranicatloD In India and Abroad 
Realising the essentiality of reliable tele¬ 
communication for dcoDomic growth, the 
developed countries and many developing 
countries have invested an|l are still investing 
a significant percentage of their Gross Domes¬ 
tic Product (GDP) in the sector. Telephone 
densities (number of telephones per 100 of 
p<^ulation) of the order -50, to 80 have 
been achieved in these countries and the 
d fliwnnd for new connections is almost imme¬ 


diately satisSed (Table 1). In India, average 
telephone density is 0.4%. Even in the 
metropolitan cities it ranges from 2% to 4 % 
compared to 4.8% of Bangkok, 7.7% of 


TABLE 1: Oenticy of tolophonos (poreontoga 
of popuUclon ) at on I.I.IftI 


Country 

% 

world 

19.1 

USA 

83.9 

UK 

49.6 

Canada 

67.2 

France 

4SA 

Italy 

33.7 

Sweden 

794 

Singapore 

29.1 

Japan 

49.5 

India 

0.4 


Manila, 8.7% of Teheran and 19.6% of 
Singapore. Inspite of sufficiently high tele¬ 
phone density the developed countries ate 
investing about 1% of their GDP in teleco¬ 
mmunications. In India, the average invest¬ 
ment from 1965 to 1975 has been 0.17% of 
GDP which compares very poorly even within 
the average of .35% of the developing count¬ 
ries (Table 2). The consequenr^ qf continued 
low investment are manifold. 

TABLE 2: Averago annual invaatmont In tale- 


communlcatlona aa a parcontaga of 
Grots Oemattic Product (GDP) 


Country 

% of GDP 

USA 

.83 

UK 

U3 

Canada 

1.07 

Italy 

.82 

Japan 

14» 

Prance 

048 

Sweden 

0.43 

Singapore 

041 

Malayasia 

.u 

Thailand 

.03 

Indin 

17 


(a) Insufficient exchange capacities leads 
to heavy-traffic congestitm and loss of 
efibcUve traffic. 
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(b) The exchanges which have already 
lived their lives are not replaced and 
thus require heavy maintenance effort. 

(c) Lack of protective measures, such as 
cable ducting for external plant result 
in heavy-cable breakdowns. 

(d) The long-distant network is inade¬ 
quate even compared to the equipped 
capacity of the telephone exchanges. 

The Indian Telephone network suffers 
from these maladies to a large extent. 

The significance and importance of teleco¬ 
mmunications as a vital component for 
national growth apparently was not recognised 
to the required degree even in the post inde¬ 
pendence period. Providing food, water, 
shelter, education has been the aim of 
planners so far. Telephone was considered 
almost as a luxury. Of late, however, there . 
have been some indications of rethinking. 
Telecommunication now is being treated as 
an essential component of the infrastructure 
for national development. 

To overcome the inadequacy of teleco¬ 
mmunication service, planning from overall 
perspective of harmonious growth is essential. 
Not only the demand for telephone connec¬ 
tion has to be met but sufficient thought is 
needed to provide reliable services to the 
satisfaction of subscribers. The challenge is 
multifaceted. 

(i) meeting the present and anticipated 
demand for new telephone connec¬ 
tions, 

(ii) providing reliable long-distant teleco¬ 
mmunication service commensurate 
with the number of telephone connec- 
tior.8, 

(iii) improving the quality of service by 
replacing the life expired exchanges 
and providing sufficient protective 
measures for external plant, 

(iv) providing additional facilities particu¬ 
larly data transmission, point to 

^ .. point, and ove^switohed telephone 
network and through a data network 
in the later stages, 


(v) provision of other facilities, such as 
facsimile service, Teletex, mobile 
telephone service etc. 

Considering the lead time of the activities 
involved for attaining the above objectives, it 
is necessary to draw out plans at least for a 
decide rather than conventional five years 
period. The perspective plan for the years 
1981-90 already prepared by Indian P & T 
Department has the following broad objectives. 

(i) Provision of telecommunication 
service practically on demand, 

(ii) Full automatisation of telephone 
exchange network, 

(iii) Replacement of all life-expired exch¬ 
anges and other equipments in the 
network as and when due, 

(iv) Provision of subscribers’ Trunk diall¬ 
ing facilities, on integrated Trunk 
network between all cities and towns 
with a population of over 50.000, 

(v) Extension of telephone services to 
within 5 km of most inhabited loca¬ 
tions in the country, 

(vi) Improving the quality and reliability of 
service taking advantage of emerging 
technologies. 

Meeting these objectives would mean 
massive mobilisation of resources. The 
demand for new connections has been grow¬ 
ing at the rate of 10% to 11% annually 
against the telephone growth rate df 6% to 
7% leading to long accumulated waiting lists. 
Tc-day Indian P & T department serves over 
2.6 million subscribers and still more than 0.7 
million are in the waiting list. Year-wise 
demand projection for the coming years of 
decade is indicated in Table 3. It is antici¬ 
pated that the total registered demand will 
rise to 7.25 million by 1990. In addition to 
providing the projected numbej^^of telephones 
by the end of decade, additional resources 
will be required to provide sufficient long 
distant netwoi^ to cope up with the. additio¬ 
nal trunk traffic generated. 

Coming to long-term planning, the exercise 
carried out by the P & T department indicates 
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TABLt 3: D*inan(l protection durtnt tho yonr IfM^fO (Tolopbono conrrctlont) 


As on 

March 31 of 

. Anticipated 
demand (in 
lakhs) 

% growth of 
demand 

Target of 
«kg. connection 

% growth of 
wkg. connec¬ 
tion 

Anticipated 
waiting list (in 
lakhs) 

19S4 

36.73 

.12.00 

29.64 

12.86 

6.89 

19SS 

.41.14 

12.00 

3414 

14.41 

7.00 

1986 

46.07 

12.00 

• 39.14 

14.50 

6.93 

1987 

51.60 

12.C0 

45.14 

15.33 

6 46 

1988 

58.79 

12.00 

52.64 

16.61 

6.15 

1989 

64.73 

12.00 

62.14 

10.05 

2.29 

1990 

72.50 

12.00 

76.64 

15.29 

0.86 


that by the end of the century 26.4 millions 
telephone lines will be required. The popula¬ 
tion of India is expected to be around 9SS 
millions and thus the telephone density if the 
target are achieved will be 2.77%. Of course, 
in the metro district where the major portion of 
demand is concentrated the telephone density 
would reach 20% as indicated in Table 4 . 


TABLE 4 : Telophona Density In year 2001 


Population in 
Millions 

DHLs in 
Millions 

Telephones 
per 100 

Metro Cities 

50.73 

10.11 

20 00 

Major Cities 

47.10 

6.59 

14 00 

Other Cities 

70.22 

4.21 

6.00 

Towns 

118.56 

4.20 

3.50 

Rural 

668.76 

1.33 

0.2000 

All India ' 

955 37 

26.44 

2.77 


Automatisation of the network is envisaged 
to be extending further by the time enabling 
full nationwide dialling throughout the 
country. Considerable amount of detailed 
planning, however, is still to be completed. 
Emphasis during the next two decade would 
continue to be on b'alanced plan and impro¬ 
vement on the quality of service. Efforts will 
also be made to catch up with the developed 
countries In providing sophisticated service 
leading to Integrated Services Digital Network. 

V 

Telecomawnicatien ia Calcutta 

Even though the development of tele- 
connminication in any country has to be 

sqM 


primarily considered in terms of the complete 
national network, it is also necessary to 
evolve strategies for development for indivi¬ 
dual cities. This arises from the fact that 
each city has its own peculiarities and 
constraints. Calcutta is one of the most densly 
populated cities. At present, there are about 
two lakhs direct-exchange lines serving the 
population of about 10 millions. The tele¬ 
phone density is of the order of 2%. The 
projection of the requirement of telephones 
on a conservative estimate based on registered 
demand up to 1990 and 2000 arc 3.3 lakhs 
and more than 6.5 lakhs. On the other hand, 
on the basis of exercise carried out in respect 
of demands projection at the national level, 
the demand for telephone in the metropolitan 
cities in the year 2000 A.D. is expected to be 
about 20 telephones per 100 population. This 
means that even, without taking into account 
any increase of population, Calcutta of the 
turn of the century would need some 2 
million telephones. There are 47 telephone 
exchanges and quite a few of these need 
immediate replacement or replacement in the 
near future. By 1990, one lakh telephone 
lines exchange equipment will need to be 
replaced and by the end of the century almost 
all the exchanges except a very few which have 
been installed recently will need replacement. 
Thus, the planning task has become two-fold. 
The old exchanges will be phased out and will 
be replaced by new exchanges which will meet 
the demand for existing. connections and of 
new subscribers. It has beeh' estimated to 
meet the demand, 18 new exchanges will 
require to be installed by 1990. A number 
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of sites will have to be acquired and buildings 
constructed for new exchanges. The task in 
respect of both planning and implementation 
is going to be formidable. It is also to be 
noted that these development works are 
intimately dependent on the development of 
civic facilities such as development of roads, 
water and electricity, building space etc. 
Remembering even the present shortage of 
underground space along the roads, one can 
visualise the magnitude of the problem if the 
underground cable network is to be enhanced 
by five or ten times its present size. Vcary 
special help and cooperation will be needed 
from the civic authorities in overcoming these 
constraints. At this point, it is also necessary 
to. remember that adequate and efficient tele¬ 
communication facility is an important input 
for solving a number of problems confronting 
the civic authorities. Role of telecommunica¬ 
tion in reducing the pressure of traffic on the 
roads is well known. 

The emerging telecommxmication techno¬ 
logy of to-day offers several means to tackle 
the problems to a large extent. Digitalisation 
of telecommunication network is not only 
cost-effective but it can also be space-saving. 
Digital telephone exchanges of enhanced 
capacity can be installed in the existing 
exchange accommodation. The physical cable 
requirements of junction network can be cut 
down by introducing PCM and higher order 
digital multiflexing systems. The choice of 
the broad-band medium, viz. microwave, co¬ 
axial cable or optical fibres will, of course, 
vary from location to location. Digital 
microwave for telephone junctions, incidenta¬ 
lly. is not new to Calcutta Tetephone District. 
As regards the local-cables digital-electronic 
exchange, technology makes it possible to 
disperse the elements of exchange and thus 
reduce the reduirements of local cables. The 
so-called xemote line units can be installed in 
premises where concentration of subscribers 
exist. Thus, digitalisation of network both 
at Internal and external plant levels is opening 
a new areas for planners to work iq>on. in 
Calcutta, by the turn of the century, the 


majority of exchangee will be based on digital 
technology and will offer a .wide Q>ectram 
facilities which will include facumile, data 
transmission as well. Digital-data links can 
also be switched throu^ the exchange thus 
enabling, for example, access to digital com¬ 
puter from remote-data terminal just by 
dialling a pre-assigned number. This opens 
up huge possibilities hitherto beyond imagina¬ 
tion. To improve the reliability of the service, 
ducting and pressurisation of cables has already 
been taken up for junction network. This will 
need to be extended to local cables also. The 
operation and maintenance of this huge tele¬ 
communication network will be a formidable 
task. Computerisation of some of the opera¬ 
tions will help in providing efficient service. 
Very shortly it is planned to introduce com¬ 
puters for control of faults, keeping up-to-date 
cable and commercial records and for inventory 
control. The scope of directory enquiry system 
will be expanded to provide current directory 
information from various angles such as name- 
wise, addresswise, address and (»tegorywise, 
name and category-wise, etc. It has been 
planned to install computers in the four metro 
districts initially. Later, these computers will 
be interconnected and connected other com¬ 
puters of major districts for exchange of 
information. By 2000 A.D. it is envisaged 
that it will be possible to provide directory 
informations if not nation-wide but surely for 
most of the important cities. 

By the turn of century, telecommunication 
will be required to play a much more impor¬ 
tant role in trade, commerce and other 
activities. There will be change in pattern of 
traffic. En^nced transportation requirements 
and business activity will build up pressure on 
trunk network. Introduction of computer for 
commercial purposes will enhance the demand 
for long-distant data network. StetelUte 
communication has opened up a new frontier 
for expanding the trunk network even to the 
remotest places which so far. have been 
inaccessible. 

Indian telecommunication is now at the 
beginning of ^dal stage oi transition to h 

SQg4 


S-114 



larger. inor6 modem 4fid mot4 efficient 
system. The 'Aindamental challenge namely, 
manifold quantitative expansion, adoption of 
new technology and progresdve improvement 


of service cnn be met but it is eiuential that 
the necessary inputs are made available and 
telecommunication sector receives the priority 
denied to it earlier. □ 


SEMINAR ON CALCUTTA BEYOND 2000 A.D. 


X. EMPLOYMENT 

EMPLOYMENT PROBLEM IN CALCUTTA—A LOOK AHEAD 

S. P. MUKHBRJBB 

Dept, of Statiatia»i Calcutta University, Calcutta 


UNEMPLOYMENT, in varying shades, 
^^has been a matter of concern not merely 
in developing countries but also fn developed 
ones. Massive unemployment, as prevailing 
fn India, is a reflection on the gap between 
plan and performance in the area of econo¬ 
mic and social development, on economic 
imbalances and on uneven distribution of 
wealth. Future is not brighter and unless a 
major breakthrough is achieved in arresting 
population growth and/or in expanding the 
labour market, .the turn of this century will 
And the nation in a mess. 

With a population approaching the satu¬ 
ration level, an increasing proportion of 
females in the population and a more or less 
constant proportion of the population in the 
working age group of 1S-S9 yearsi Calcutta 
presents a dismal picture of employment 
trends and potentials. Percentages of the 
Calcutta population reported as ‘workers’ in 
the last four conlecutive censuses appear in 
Table 1. 


TABLE 1 


Year 

PereenUge 

of 

Werken 

Male 

Femlle 

Total 

1931 

63.32 

' 8.75 

44.77 

IMl 

6140 

6.08 

40.4t 

im 

3646 

546 

3742 

mi 

J5M 

645 

34.93 


iq/M 


Even in difibrences in the definition of a 
worker adopted during different censuses be 
taken into account! a consistently diminish¬ 
ing proportion of the male as well as the 
total population is clearly discernible. For 
the population as a whole a linear downward 
trend; as given by the equation 

Yt (estimated percentage of workers in 
year t)=9.2825-1.64551 
with origin as 1966 and unit as 5yearS| 
gives the predicted percentage in 2001 A.D. 
as 32.24. 

Estimated employment in the organised 
sector, which accounts for about one-fourth 
of the total working population as shown in 
Table 2, also shows a declining trend in the 
recent past, with a considerable drop from 
1981 to 1982. 

TABLE 2 



EsUinatcd 

PnploymeDt 


Year 

Public Sector 

Private Sector 

Tmal 

1980 

3,08.082 

3,06.887 

8,14469 

1981 

5.08,003 

244.387 

842490 

1982 

448.463 

2,29499 

747462 


It comes out that the contrftntion of the 
private sector to employment jhi the organie- 
ed Motor steadily decreaMd from 37.66% In, 
1980 to 31.49% in 1981 A breakdoilm of 
tlM'organised Motor employment acflordloi 
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to bdiistry groups (table 3) reveals a shift 
from manufacturing to other industry groups 
particularly in the private sector. Percen¬ 
tage share of private manufacturing indus¬ 
tries to the total employment in manufac¬ 
turing stood at 75.39 in 1980, 74.27 in 1981 
and 66.80 in 1982. 

3 1 Employmant In Manufacturing at par- 
cantaga of Employm ant In Orgaaitcd 
Sector 


year 

Public 

Private 

Total 

1980 

13.80 

69.97 

34.95 

1981 

13.98 

69.59 

34.39 

1982 

14.38 

62.95 

29.67 


The number of notified vacancies for jobs 
in Calcutta fell from 23,988 in 1971 to 
12,565 in 1981. And these jobs are not 
exclusively meant for the people of Calcutta 
only. Against these vacancies 7,837 and 
3,585 placements could be effected through 
employment exchanges. 

As a sequal to the shrinking employment 


mirket in Calcutta, unemployed residents oi^ 
Calcutta started searching for jobs elsewhere. 
Emigration for job search and placement on 
job is possibly one reason for the surprising 
diminution in the male population of 
Calcutta from 19,24,505 in 1971 to 19,22,632 
in 1981, through the total population rose 
by 1,42,909 during the same.period. 

Judged in terms of the percentage of 
workers, Calcutta lags behind many of the 
cities in India particularly those situated in 
Karnataka, Andhra Pradesh, Maharashtra, 
Madhya Pradesh etc. 

The problem of unemployment in 
Calcutta, which is by and large the problem 
of unemployment among educated and skill¬ 
ed persons available for work, can not be 
easily solved without stabilising and expand¬ 
ing manufacturing industries in the state. On 
top of this, the unorganised sector has to be 
vigorously nurtured and the small organised 
sector will have to halt its move for concen¬ 
trating more economic power at the cost of 
the unorganised masses. □ 


PROVISION OF EMPLOYMENT 

SUKUMAR GUPTA 

Bangiya Bijnan PaHshadt CaIettUa-6 


|T is rather difficult to prescribe remedy for 
' eradication of unemployment problem in 
Calcutta of the present century. Unless the 
total national unemployment problem is 
solved, the problem of Calcutta will not be 
solved. Seventy per cent of the Indians live 
in villages, majority of them are dependent 
on agriculture and the .rest depends on 
cottage industries and allied peripheries. 
Villagers are to be kept confined in villages 
with employment in villages to keep the 
pressure of influx of population to Urban 
area low. 

Saggestions have been made in this 
communication with regard to eradication of 
unemployment problem of Calcutta and rural 


parts of Bengal only. Of course, if applied 
to other States, the problem can be arrested 
there also. 

Calcutta was a prosperous village on the 
bank of the Ganges even in pre-Job Charnok 
era. Charnok turned the villages to the city 
of Calcutta. Importance of Calcutta is due 
to the following reasons: 

(1) Calcutta was the capital of undivided 
India up to 1911 A. D. 

(2) For geo^aphical reasons, Calcutta is 
the largest port in North-East India. 

(3) Calcutta is the centre of trade, Indus- 
^ try and culture In North-East India. 

(4) Calcutta has to bear ah unlimited 
pressure of population mainly due 
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to jtarthion ot denga) alter the 
World War II when the world wae 
merged in frustration and economic 
inequality. 

Calcutta has attracted people from differ¬ 
ent parts of India for business and other 
services from long time past. West Bengal 
is over burdened with pressure of population 
for the flow of population from East Bengal. 
This problem is still alive. Social and 
natural environment have been affected. 
Economic equilibrium is lost. Most of the 
people live below the poverty line. West 
Bengal’s rural industries are in deteriorated 
condition) though these were economic-base 
of rural Bengal. Unavailability of employ¬ 
ment in villages has created pressure on 
Calcutta. So attention to total problem must 
be directed with an aim to eradicate the 
unemployment problem. 

Agricnltore 

(1) The strengflh of population of West 
Bengal is at present 5.72 crore of which 10 
million live in Calcutta. It appears from 
statistics that 64% is agricultural land, 13% 
is forest, 15% is Urban land and 7% is 
used as non-agricultural land. So attention to 
agriculture must accompany equal attention 
to allied subjects) as for example : 

(i) Rural ^eotrificatton : Only 25% of 
under ground water is being used which 
requires constant supply of electricity) 
other agricultural operations also require 
electricity. States which have made progress 
in agriculture have got better supply of 
electricity while in West Bengal only 16% 
of the Villages have been provided with 
electricity. This peeds attention. Wind 
miilst on river banks or in wider fields should 
be installed. Scientists should take note 
of it. 

(ii) IrrigatiOH: Proper irrigation system 
is.a must for agriculture. In addition to 
present river lift pumps, deep and shallow 
tube wells, attention to prr^r drt^age of 
water in river-site areat should te made to 

avoid mtenitag^ion. On tbe other hand, 
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whenever there is Portage of wnlet to ehnaj 
area, the crop is affected. We require wdll 
composed irrigation system. 

(iii) Marktting: Inspite of regulated 
price of crop of all cultivators do not get it 
due to absence of proper transport facilities. 
Forty two per cent of the villages do not have 
improved road within the distance of 2 km. 
Improved transport system is urgentiy 
needed. Only 22% of villages enjoy proper 
transport facilities. 

(iv) Supply of seed : Good seed is one ' 
of the factors of good crop. The service of 
National Seeds Corporation needs more int¬ 
ensive ntiilsation to make West Bengal 
farmers independent of supply from other 
States. 

(v) Fertilizers : Supply centres of ferti¬ 
lizers are situated in remote places. Use of 
organic fertilizers should also be encouraged. 
Supply of insecticides should be made con* 
venient to the farmers who should know 
their proper use also. 

(vi) Better agricultural equipments 
should be provided to the cultivators at 
cheaper cost. Attention to be given on local 
production of equipments. 

(vii) Co'^perative: Implementation of 
these recommendations which have so far 
been made by different committees^ commi¬ 
ssions regarding co-operation for betterment 
of agriculture should be made in the field of 
supply of equipments, agricultural credit, 
wire-housing of crops, marketing, etc. Care 
should be taken to protect the cultivators 
from the hands of middle man and unscru¬ 
pulous businessman. 

In order to have progressive cultivators, 
entomologists, economists, irrigation-engin¬ 
eers and fertilizer technologists should come 
forward. Such programme for agricultural 
development will require large number, of 
educated and uneducated pengps which, in 
turn, will provide larger scope tor employ¬ 
ment. 

(2) Animal husbtmiatty i For want of 
grazing ground, rural people an not in a 
.position to keep mtttle In their possession. 
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Therefore, rural uncultivatable lands shoviid 
be converted into grazing grounds which 
will be useful for cattle and some people 
will have employment removing the want of 
milk and natural manure. Proper attention 
on biogas may create employment scope. 

(3) vi/Zoge tanka : Action 
should he taken to dig the old tanks of 
villages by which developed pisiculture can 
be made. Moreover, the villages which do 
not have tanks should be provided with new 
tanks. On the banks of these tanks in 
accordance with climate and natural feature^ 
horticulture, Poultry, Piggary and Diary can 
be installed.- This should ensure food for 
fish and manure for the land. 

(4) Water-ways: New water v/ays and 
wherever needful reconstructed water ways 
would make the business centre for ail sorts 
-of commodities better and would provide 
employment. It is to be noted petroleum 
crisis will take serious shape beyond 2000 
A. D. 

(5) Canals : If canals are taken from 
river through villages and they are made back 
to rivers, the effect of flood can be diminished 
because the water retention capacity of the 
river would be increased. On the other 
hand, the water of new canals would help 
irrigation. Embankments of these canals 
can be utilised for raising new forests which 
would protect the villages of erosion of soil. 
It would also increase the stock of fire>woods 
and would cease to destroy animals. 

(6) Forests : While it is necessary for a 
country to have‘forest on 33% on its land, 
we have only 13% per cent. So new 
forests should be created with proper main¬ 
tenance-and protection. It would also create 
employment. 

(7) Cottago industry : For creation of 
new employment possibility; decaying 
cottage industries should be taken into 
consideration with much care and attention 
without delay. 

(8) Soientifio Organisation: Every distri^ 
should be provided with a scientific organisa¬ 
tion which will look after the development 


and way of employment of its own. Preference 
should be given to the people of the soil of 
that area. Deteriorated condition of the 
village is one of the causes of the tendency of 
the educated people to leave their villages in 
search of better employment. 

(9) Cinema Industry : Bengali Cinema 
Industry is on the verge of collapse du( to its 
unavailability of its market outside the State. 
Villages may be provided with temporary 
structure for cinema show in every 5 km. 
Such programme will create employment 
opportunity for rural people and also save 
this industry. 

(10) Large Industries : Large industries 
scattered over different districts of West 
Bengal should get more and more attention 
for the sake of improvement dnd development. 
These industries include Tea, Silk, Jut^ Hand- 
loom, Woolen industry etc. If these industries 
are developed, then more people will be 
engaged in areas far from Calcutta. 

Calcutta Metropolitan Development 
Authority (CMDA) is striving hard for better¬ 
ment of Calcutta and different aspects of 
employment opportunities. On 16th February 
’83, in a symposium under the auspicious of 
CMDA, different points-were discussed. 

It has been told that large number of 
people will be engaged in various new indus¬ 
tries to be installed before 2000 A. D. Such 
industrial programme,, should be undertaken 
in district town and suburbans. Government 
offices should also be shifted. A trend should 
develop for the establishment of new Govern¬ 
ment Offices in area, outside Calcutta. If 
fiicilities avaitoble in Calcutta can be provided 
to the industrialists in district towns, they will 
be encouraged to establish new industries 
their. This will somehow obstruct die flow 
of population to Calcutta. 

In order to minimise,population pressure 
on Calcutta and for larger emplopient, 
sat^te dties like Howrah, Haldia, Siliguri, 
Kalyani, etc. should be properly developed. 
According to news daily, Wed Bengal now 
have 40 lakhs of ttnemj^oyed people. If such 
a step is.not taken, the unemployment proUem 





will teke 1 serious shape before the turn of 
this cratiiry. Moreover, this will create otter 
social problems io serious shape. 

To conclude, we can appeal to all adminis¬ 
trators, intellectuals and people of every walk 
of lifc'^to do their best and to come forward 
with an earnest and honest effort to have a 
better country with happiest people under the 


sun having proper food, better dotting, true 
education and simple shelter. □ 

Rafermcas 

1 ImbaUnce in lelstive growth rates in agiicultui e— 
Causes and remedies—Prof. P. K. Bose. 

2 Sixth Five-Year Plan 1980-S5, OovemmeM of 
India, Planning Conml^on. 

3 Bmployment dt Fcottomy ip C* M- D, (1983-200J 


PROGRAMMING ECONOMIC DEVELOPMENT FOR CALCUTTA METROPOLIS* 

ANIMBSH HALDER 
CMDA, CaiouUa-700017 


•pHE terms '^economic development” are 
used here with a narrow perspective indi¬ 
cating augmentation of income and employ¬ 
ment of economically weaker' section of the 
community so that the poorest of the poor 
could be taken out of the poverty line and 
are provided with the opportunity of having 
atleast two square meals a day. As per 1981 
Census, more than 225 million people of 
India are living under poverty line while the 
corresponding figure for West Bengal and 
Calcutta Metropolis are 17.98 and 3.37 million 
respectivdy. 

The Calcutta Metropolitan Area (CMA) 
cover a geographical area of 1350 sq km and 
a population of 10.2 million (1981 Census) 
which is estimated to be 15 million by the 
end of this Century. As per 1971 Census, the 
number of employed persons for CMA was 
estimated at 2.6 million with the respective 
percentage share of primary, secondary and 
tertiary sector being 1.91, 41.42 and 56.61 
which indicates the predominance of tertiary 
sector. Relying on the NSSO Survey findings 
1972-73 (27tt Round) and with varying 
assumptions of labour absorption ratio betw¬ 
een Calcutta Metropolitan Ar^*a and Rest of 
Utban West Btmgal, it is ^ttnaied that in the 


It is most likely that the Calcutta Metropolis 
needs to absorb about 7.5 million labour force 
at the end of this Century to achieve full 
employment situation. With an optimistic 
assumption of uninterrupted positive growth 
trend, the working population for the metro¬ 
polis has been estimated to be 3.9 million in 
1986 and 5.9 million in 2001 A.D. thus leaving 
1.6 million as unemployed labour force at the 
end of this Century. This additional labour 
force are to be taken care of for which a 
planned development approach and induced 
investment are nraded. An attempt is made 
hereunder to suggest a development approach, 
keeping in view the immediate basic needs of 
hungry mouths of Calcutta Meteopolis. 

Development Stratoiy 
The generation of economic activities is 
iindisputably the only means to achieve the 
desired objective. Concentration of economic 
activities in the urban areas have been found 
to bo the cause of rural-urban migration. 
Hence in pursuance of population dispersal 
policy future activity centres are to be located 
io less densdy pockets. Moreover, inadequate 
autonomous private investments as a g ain s t the 
growing needs of income and employment 
through decentralised economic activities and 


year 9001 oYfilahte manpower resources 

vould 

.tssB^ hrpm v^ndUte to 8.3 mjUionk 
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for that matter the Government needs to play 
a vital role. It is also imperative that prior 
to evolving any development strategy, the 
concerned target group needs to be clearly 
identified. 

We have had enough of big talks of econo¬ 
mic development, enough of econometric 
model building exercises and preparation of 
decorative reports. The need of the hour is 
to initiate an action-oriented need-based 
programme. In formulating action programme 
leading to income and employment generation, 
one has got to appreciate that private-sector- 
employment on large scale is a remote possi¬ 
bility because of industrial unrests, inadequate 
power supply; complicated trade licensing 
procedure, low profitability and hence capital 
outflow etc., while the prospect in the public 
sector is equally bleak thus leuving self- 
employment as the last resort to deal with the 
problen\ 

Philosophy of Development 

The development strategy is to be evolved 
on the tllRis of a philosophy of development 
so as to make the target group gradually self- 
reliant and self-sufficient. The proverb that 
*‘Give a man a fish feed him for the day: 
teach a man to fish feed him for the life-time” 
should be the guiding principle in furmulating 
the development programme. 

Self-employment Solution 

The self-employment solution could be 
made effective by undertaking programmes 
designed to provide technical and financial 
assistance to small enterpreneurs both manu¬ 
factures and traders of existing as well as 
proposed units of hetrogeneous character, at a 
liberal terms. Thus the suggested Programme 
is intended to introduce a rationalised credit 
operation mechanism for economically weaker 
section of . the community, but distinctly 
different from charity. .* A state agency like 
CMDA, CIT, etc. would act as the coordinator 
of the programme and all the associated 
functionaries need.to be placed under one 
, ifoof ovw which the ooordidating agency will 
■ have si^eme ccmtrol so that neccamy 


formalities for financing a^-emptoyment 
projects could be complied with easily and 
quickly. Novelties of the. programme would 
be (i) bringing the bank services at the door 
of the applicant, (ii) helping the down trodden 
in his struggle for economic independence by 
transformation of his mere desire to a bank¬ 
able proposition and (iii) arranging'credit at 
liberal terms. 

Presuming that techno-financial assistance 
could be made avmlable to the small entre¬ 
preneurs through government and financial 
intermediaries, there are two major hurdles on 
the way of self-employment programme. These 
are absence of skills and marketing facilities. 
For the purpose of skill formation, a move 
has already been initiated by different quarters 
(government, voluntary agencies' etc.) for 
setting up vocational training centres, though 
the available supply of the facility as yet is 
too small to satisfy the requirements. On the 
marketing front, the problem is more acute. 
A major share of Profit is eaten up by middle¬ 
men and the small enterpieheurs are forced to 
have recourse to distress sale. Hence, the 
arrangement for imparting training for ikill 
formation and of marketing facilities should 
be a part of the long-term strategy. 

From a case study (with average credit 
facility of Rs. 2000/-) under the small Scale 
Enterprise programme initiated by CMDA in* 
1979, as a pilot project, the output-capital 
ratio has been found to be sufficiently high 
leading to a considerable magnitude of surplus 
generation. ^ This is a clear indication that 
programme of this nature is capable of achiev¬ 
ing the desired objective. But for successful 
operation of such a self-empibyment progra¬ 
mme, it is yet to strike a balance of the two 
apparently conflicting interests: banking 
business in one hand and c^it fiscUity at 
liberal terms satisfying welfare criteria on the 
other. They do hot really quarrer with each 
other. A harmony can bh achieved even 
within the existihg system of credit operation 
with a margin^ i^aogef To maintain harmony 
and balano^ the jbai^tA Abuld be j^i^^atedto. 
libecaUse tto sem^ty-‘'aspects 



pf poUatefal surety, ete,, while they 

would be more interested to look into the 
int^ty. technical competence of the borro¬ 
wers and market viability of the products in 
question. A post-advauM measure like the 
follow-up, monitoring and pursuation should 
be ^ared up vigorously so that repaymoits 
are assured within the time bound schedulei 
FUnctloBBl area 

To materialise the objectives of income 
and employment generations a multi-direc¬ 
tional approach is needed involving (i) promo¬ 
tion of small scale enterprises in new settle¬ 
ments, (ii) providing institutional facilities to 
selected area specific trade groups like tailoring 
in Metiaburuz, light engineering units in 
Bellilious Road, Clay Modelling at Kumartuly, 
tanners at east Calcutta, timber and plywood 
makers at Ultadanga and Beliaghata, etc., 

(iii) employment-generating schemes for slums, 

(iv) integratecil Rural Development Programme 
for non-urban areas. 

Operational Mechanism 

Total project area is suggested to be 
divided into some bank-specific operational 
area and for each operational area one work¬ 
ing unit may be set up each consisting of one 
technical expert fro.n the associated bank and 
a social worker well acquainted with the 
concerned area. Each unit will pro\/ide nece¬ 
ssary extension service to the prospective 
beneficiaries, make clients identification alo ig 
with assessment of respective needs, transform 
the mere desires into bankable projects and 
ultimately forward the processed cases to con- 
oemed banks for disbursement. 

The fund earmqrked for the programme is 
suggested to be used as Revolving Fund so 
that the programme would become self-gene¬ 
rating and self-financing. The found would 
be kept as fixed deposits in the operational 
branches of the tanks those who will remain 
associated with the programme. The banks 
will continue to 'give ioan from their own 
resources to emnll enterpreneun who are duly 
teQomtnendnd by Cta wdricjUlg poH operating in 
tta rtispe^ir.area whita i» analogous to the 


present system of working of the SSB pro¬ 
gramme of CMDA. The only taviation to 
the present system is the considmldion of fixed 
d^sh in the operating banks. This will be 
a great impetus to the concerned branch 
managers of the banks who will sincerdy tiy to 
push the programme towards success. This is 
because of twin factors : (i) Deposit mobilisa¬ 
tion is one of the considerations to a branch 
manager with a considerable weightage. 
Hence, a declaration for a certain amount of 
deposit against the advances made under the 
programme would surely attract the branch 
managers and (ii) If there is a declaration that 
bad debts, if any. under the programme will 
be compensated fully and adjusted against the 
deposit then it will eliminate the fear psychosis 
of the branch manager of being questioned. 

The deposit will act as caution money. 
The manager wilt no longer hesitate to make 
advances. But this success story of the pro¬ 
gramme will abviousiy depend on the cautious, 
judicious and efficient handling of the cases 
by the working units both in respect of pro¬ 
cessing and monitoring matters. 

Capital costs and fundiag 

It would become necessary to make ditect 
funding for the following components from the 
fund earmarked for the programme : (i) A 
few Vocational Training^um-Production 
Centres are to be set up for skill formation 
which' are expected to be self-supporting in 
course of time but initial costs are to be met'; 
(ii) To facilitate marketing of the products 
produced by the entr^reneurs assisted under 
this programme, a few sales Emporium arc to 
be set up for which initial requirement ace to 
be met from the fund while these will be sdf- 
financing ultimately ; (iii) Some area specific 
trade-grottta need some help which are 
common in character and hence private invest¬ 
ment is a remote possibility.. For instance, 
construction of a Marketmg. complex with 
godown fficilitta at Metiabum is likely to 
reduce ffie number Of distress-sale of readymade; 
garments produced by the lool tailon. ffilmi-' 
larly, the space coutraint of the p^ood 




manufacturing units along the canal of Nfonick* 
tDla*Beliaghata area (in respect of drying 
purposes) can be eliminated by the installation 
of a few mechanical dryers. This facilities of 
these nature are to be provided from the Fund 
to help the industries concerned *, (iy) The 
organisation like Khadi and Villas Industries 
Commission (KVIC) may be invited to join 
the programme. The physical infrastructure 
cost component for implementing the schemes 
of the commission may be financed if required 
from the fund ; (v) Under Integrated Rural 
Development Programme, Primary sector 
employments like pisciculture, poultry, diary 
etc, are to be encouraged and for that purpose 
necessary infrastructure (like construction cost 
of ofllice*room for a cooperation etc.) cost will 
have to be born. The benefits of special 
Animal Husbandry programme, Government 
of West Bengal, are to be brought to the target 
group and associated infrastructure costs, if 
needed, to be made available from the fund. 

Concluding Remarks 

(i) The total geographical coverage at a 
time is a huge task. Hence, the programme 
could be effectively implemented through 
the formation of a few. nucleus scattered over 
the area. 

(iil As the client group belong to econo¬ 
mically weaker section of the community, they 
do not have valuables to offer as security for 
their advances, nor do they find suitable 
collateral surety to stand as guarantor. Thus 
to ensure recovery of loan, the social guar¬ 
antee is perhaps the last resort and this could 
be made effective with the induction of area- 
based voluntary organisations within the 
purview of the programme. 


(iit) In formulating developmoit-atrat^, 
economic development programme needs to 
be integrated with physical development. 

(iv) Desired diversion from prevailing 
development approach is towards decentrali¬ 
sation of economic activities making the 
programme self-financing and seff-generating 
and motivating target group to appreciate thb 

dignity of labour and the value of self-help 
and self-reliance. 

(v) The upliftment of the economically 
weaker section of the community could not 
be made in isolation but it is associated with 
a general growth of the economy as a whole. 
In revamping the economy of Calcutta metro¬ 
polis in general, it is necessary amongst other : 
(a) to encourage self-help programme, (b) to 
review the industrial policy banning industrial 
development in metropolitan area, (c) to 
extend the benefits of Incentives Scheme to 
the small entrepreneur within the slums 
of metropolitan Calcutta, (d) to introduce 
Integrated Rural Development Programme in 
rural pockets, (e) to set up agro-based indus¬ 
tries in the periphery of CMA (which is also 
capable of reducing the number of rural- 
urban migrants), (f) to provide necessary 
physical infrastructural support to the 
Calcutta port and (g) 'to develop few com* 

mercial centres within the Calcutta Metro* 
politan Area. 

(vi) Above all, planners, politicians and 

bureaucrats will have to work hand in hand 
to solve thq problem. The need of the hour 
is to see that the Plato’s theoi^ of Justice 
(work assignment according to ability and 
specialisation) is followed unconditionally. 
The sooner the need is appreciated, the better 
for the country. 0 
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A new host of Cnaphaloorocis tnedinalis 
Gaen*ee 

The rice-leaf folder, Cnaphaloorocis 
medinalio Guen’ee (Lepidoptera : Pyralidae) 
attacks various grasses, sedges, and some 
cultivated crops in South and South-East 
Asia. This pyraustid feeds on rice, maize, 
sugarcane, millets, wheat and Sorghum in the 
Philippines'. Sakai et ql*. in Japan and 
Sison* in the Philippines mentioned that this 
insect feed both on rice and other grasses. 

During December 1983, a heavy attack of 
C. medinalis was observed in fields parti¬ 
cularly on two- to three-border rows of 
newly-transplanted rice seedlings of IR 54 
and CIOOO at Victoria, Laguna, Philippines. 
On closer examination of the bunds, it was 
observed that caterpillars of C. medinalis 
were found feeding inside the rolled leaves of 
the grass. Leeraia hexandra Swartz. In 
general, one caterpillar was found in each 
folded leaf. Sometimes, however, up to 2-3 
caterpillar per leaf were counted. In most 
cases, the leaf folds found to be moist at the 
lower open end, were found to have the 
caterpillar. Large numbers of caterpillars 
from the L, hexandra and rice were collected 
and on rearing separately in laboratory, the 
caterpillars feeding on L. hexandra and rice 
readily accepted paddy leaves and vice versa. 
It was interesting to find that the pest was 
C. tnedinalis in both cases. The identity of 
the moth was confirmed bV Mr. A.T. Barrion, 
Entomology Division, International Rice 
Research Institute, Philippines. 

This report of L. luxandra, as an alter¬ 
nate host of C. medinalis app^rs to be the 
first confirmed record in the Phil^pines. 

It is suggested that prior to, transplanting 
of rice in the main season, spraying of bunds, 
which harbour large populations of larvae of 
this pest on L. hexattdra may be done. This 


will reduce further multiplication and prevent 
migration into rice as soon as the crop is 
planted. 

Further studies on this insect with refe¬ 
rence to natural enemies, carry over from £. 
hexandra to rice are in progress and a more 
detailed account will be published at a later 
date. 

CAESAR PEREZ 

Fotomology Department, 

Internatioaal Rice Research Inititule, 

Philippines. 

Received i 8 February, J984. 

1 S. M. Cendana and P. B. Calora. The insect pests 
of rice in Philippines. In: Major iniect Peats of 
Rice Plantt. John Hopkin’s Press, Maryland, pp. 
S92-S9S, 1964. 

2 K. Y. Sakai, T, Ikede and T. SemesUm, Oyn- 
Kontyu, 4,1, (In Japanese), 1943. 

3 P. Sison, Philip, J. Agrle^ % 273, 1933. 

Cultural and nutritional variabilities among 
five isolates of CoUetotriohum capsid 

Variation in fungi is a common phenome¬ 
non and it is important in C. caPsici, the 
incitant of die-back and not fruit-root of 
chilli. Studies on variation are pre-requisites 
for evolving a new variety resistant to disease. 
Many new varieties of chilli evolved, lose their 
resistance after some years of extensive culti¬ 
vation due to appearance of new races in 
nature. Hence, it is important to know the 
relative number and distribution which will be 
helpful in evolving varieties against existing 
races. Therefore, a comparative study was 
undertaken to determine variations, if any, 
among the isolates of C. capsid. 

Monosporic isolates of C. capsid were 
established from affected seeds as well as chilli 
plants collected from different parts of India 
and designated as isolate 1. 2, 3,4 and 5. 
Pathogenicity of all the five isolates was 
established by inoculating 60-day old plants 
and red-ripe fruits. 

In order to study the growth rate and 
cultural characters of each isolate, sterilized 
potato-dextrose agar medium In petri-plates 
was inoculated with each isolate s^rately and 
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incubated at 28*C for 7 days. Linear growth 
and cultural characters of each isolate were 
noted after incubation period. 

Variation in growth and sporulation among 
the five isolates on various sources of carbon 
and nitrogen was studied by incorporating 
carbon and nitrogen compounds separately in 
basal Richard’s medium (free of carbon or 
nitrogen) at the same level as present in 
the basal medium. The pH of the medium 
was adjusted to 6.0. Twentyfive ml of medium, 
thus pr^ared was pipetted out of 100 ml. 
Erlenmeyer flasks, plugged with non-absorbent 
cotton and autoclaved at 10 lb pressure p.s.i. 
for 20 min. The media were then inoculated 


and incubated el 28*C for 21 days. After 
incubation period, the mycelial mats were 
^filtered, dried and finally weighed. The esti¬ 
mation of sporulation was done with the help 
of hacmocytometer. In each case, three repli| 
cations were taken, average of which is 
presented in Tables 2-3. 

Table 1 reveals that isolate 1 atjained 
maximum growth in 7 days followed by 
isolates 4, 2, 5 and 3. Growth was faster in 
isolate 1 than other isolates. Sporulation in 
isolates 1, 2 and 4 was abundant, whereas it 
was moderate in isolates 3 and 5. Colony 
characters of all the five isolates were as 
follows ; 


MotphoIoMieal 


fsolates of CeUetotrlchum eapsiet 


charaeteritiics 

1 

2 

3 

4 

S 

Mjrceliam 

Colony circular, 
margin xigzag, 
aerial but tbin, 
greyish in colour 

Colony circular, 
margin smooth 
and entire, 
cottony, fluffy, 
loose, white to 
dull grey in 
colour 

Colony circui»r, 
margin smooth 
and entire, aerial 
in early stage but 
submerged in 
later stage, 
whitish in colour 

Colony circular, 
margin smooth 
and undulating, 
fluffy, loose, 
whitish gr^ in 
colour 

Colony circular, 
margin smooth 
and entire, loose, 
dirty white in 
colour 

Acervttli 

Light brown 
in colour 

Violet brown to 
deep brown in 
colour 

Deep brown in 
colour 

Dark black in 
colour 

Light black in 
colour 

Cooldia 

Pinkish in colour 
and abundant iu 
number, fusoid 

Hyaline and 
abundant in 
number with 
narrow ends 

Hyaline and 
moderate in 
number with 
narrow ends 

Pinkish in colour 
and abundant in 
number with 
blunt ends 

Hyaline and 
moderate in 
number with 
narrow ends 

Setae 

Dark brown 
in colour with 
light brown tips, 
thick-walled 

Dark brown in 
colour with light 
brown tips, thin- 
walled 

Dark brown in 
colour with paler 
tips, thick-walled 

Deep pale in 
colour with light 
pale tips, thick- 
walled 

Dark brown in 
colour with light 
brown tips, thin- 
walled 


TABLl1: 

Orewth and sporulation of Isolatos l-S of C. eapsiel on potato doxtroao agar medium 

Isolates 



Linear growth (mm) after hours 



Spomlation 

m 

24 

43 

n 

96 

120 

144 

168 

1 

16.0 


46.3 

60.2 

70.4 

78.2 

86.6 

Abundant 

2 



26.S 

34.6 

41.8 

49.2 

S6.4 

Abundant 

3 



17.7 

26.6 

33.8 

41.4 

49.7 

Moderate 

4 



38.6 

48.8 

38.6 

660 

UJ5 

Abundant 

S 



24.4 

33.6 

41.6 

49.5 

53.8 

Moderate 


an 
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‘**^*^* ^ * Cfdwth ■ndl «porttl«tto of Uofatas I >5 of C eapHet on difforant cnrtrni aonrcaa 


Carbon 


Dry mycelial weiybt (ms) 


Sporntetioa (lOOO/ml) 


source 

1 

2 3 4 5 

1 

2 3 4 

5 


Artblnosa 280.0 195.6 106.4 240 5 180.5 23.4 |6.7 14.8 23.0 11J 

Rhamnose 307.8 217.4 207.6 300.5 241.6 23.9 16.8 14.8 22.6 12.8 

Olucoae 320.4 209 8 247.8 305.8 195.8 22.9 18.2 15.7 21.6 24.* 

Mannose 301.8 241.2 207.4 312.9 337.8 19.2 12.2 10.9 18.3 19.9 

Sucrose 380.8 280.5 304.6 345.8 251.9 20.8 14.9 10.9 20.0 laS 

Uctose 3 J 9.0 263.4 201.3 380.4 241.7 26.9 29.7 16.2 24 9 20.8 

Malfoso 270.9 201.1 237.4 24S.4 221.2 27.0 20.2 18.3 26.0 21.4 

Rafflnose -207.8 165.8 183.7 731.4 101.2 16.9 8.2 9.1 15.4 5.8 

Starch 107.8 70.3 81.4 141.2 96.7 11.8 6,2 8.1 14 1 5.1 

Mannitol 117.3 61.2 80.4 101.8 89.4 21.9 9.8 9.2 24.4 3.8 

Xylose 200.8 299.4 161.6 211.8 180.2 26.8 17.9 19.2 25.1 16J 

Control 71.2 60.4 49.2 80.6 33.6 0,0 0.0 0.0 0.0 0.0 

Average of 3 replications 

Table 3 : Growth and aporulatlon of Isolatm 1*3 of C. captlci on different nltrofon senreae 


Dry mycelial weight (mg) Sporulation (1000/ml) 


Nitrogen source 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

Urea 

290.5 

230.6 

260.3 

375.6 

201.6 

22.2 

17.2 

18.8 

20.4 

13.5 

Peptone 

311.6 

390.5 

201.8 

330.5 

285.3 

20.2 

18.2 

12.3 

22.1 

187 

Potassium nitrate 

299.5 

202.6 

361.4 

280.8 

239.4 

2t.2 

14.3 

12.2 

19.S 

11.4 

Calciam nitrate 

267,5 

241.2 

2('8.4 

291.5 

231.6 

18.3 

14.1 

lt.2 

19.2 

9.9 

Ammonium nitrate 

248.5 

185.4 

151.9 

221.7 

205.6 

26.7 

16.4 

13.2 

23.7 

134 

Sodium -litrato 

281.2 

209.4 

23 i.9 

296.4 

241.9 

22 3 

16.4 

14.8 

23.4 

13.2 

Asparagine 

381.6 

305.8 

268.7 

310 8 

340.9 

27.2 

21.6 

16.4 

21.0 

18.1 

Ammonium sulphate 

131 6 

81.8 

100.3 

1604 

60.9 

11.8 

• 5.8 

34 

10;3 

S.1 

Sodium nitrite 

161.2 

120.3 

19.7 

170.9 

69.6 

18.2 

13.2 

14.4 

19.2 

12.2 

Calcium nitrite 

140.9 

71.2 

105.6 

161.4 

89.3 

17.6 

11.2 

12.1 

15.9 


Ammonium Chloride 

129.6 

107.5 

69.8 

187.8 

90.6 

9.6 

5.6 

3.5 

7.1 


Ammonium phosphate 251.2 

169.8. 

1204 

265.8 

157.6 

25.2 

163 

134 

73.5 

12;2 

Control 

41.3 

31.2 

20.9 

90.6 

60.8 

3.1 

0.6 

2.0 

2.5 

1.4 


Average of 3 replications 

Table 2 shows that maximum growth of growth. Sahni et at* recorded maximum 
isolates 1 and 3 was obtained with sucrose, growth with raflinose. Thus, these Codings 
isolate 2 with xylose, isolate 4 with lactose, do not agree with present findings which may 
whereas isolate 5 grew best on mannose, be accounted for the difference in the races of 
Growth of all the five isolates was poor on the fungus under study, 
starch and mannitol. Sporulation in isolates Table 3 indicates that there seems to be 
1 and 4 was maximum with maltose, whereas great variation among all the five isolates in 
isolate 2 with lactose, isolate 3 with xylose utilization of nitrogen sources for their growth 
and isolate 5 with glucose. Thus, the extent and sporulation. Isolates I and 5 recorded 
of growth and sporulation of all the five the highest mycelial output with asparagine, 
isolates varied from one another on the same whereas isolate 2 with peptone, isolate 3 
as well as on the different sources of carbon, with potassium nitrate and isolate 4 with 
Thind and Randhawa* found the best growth urea. Maximum sporulation in isolates 1 and 
with dextrose, wherras maximum sporulation 2 was obtained with asparagine, whereas 
was obtained with pectin. Agnihorti* found isolate 3 with urea, isolate 4 with ammonium 
glycerol as the best source of carbon for iiitrate and isolate 5. with peptone. Thipd 
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Md Randhawa* foimd the best growth on 
alanine and best sporulation on leucine* 
Agnihorti* recorded maximum growth on 
ammonium sulphate. Chaturvedi' found 
glutamic acid as the best source of nitrogen 
for growth. This shows that the isolates 
under study are quite different from other 
isolates* 

Thus, all the five isolates under study, varied 
differently in relation to virulence, growth 
characters and nutritional behaviour and 
thus they can be assigned as different physio* 
logical races as Peterson and Katznelson* and 
Edgington and Walker^ pointed out that 
physiological and nutritional variabilities do 
serve as aids in differentiation of distinct 
races. 

The authors are grateful to Dr. N. P. 
Sinha, Principal and Associate Dean, TCA, 
Dholi (Muzaffarpur), Bihar for providing 
necessary facilities. 

S. KUMAR 
M. MAHMOOD 

Department of Plant Pathology, 

Tlrhut College of Agriculture, 

DboU (Muzaffarpur), Bibar. 

Reetlvei: 9 January, 1984. 

Ravised: tl April, 1984. 
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Development of more rbizobial population in 
the loocnlnm and its effect on 
Ctoe-'artel tnUM L. 

It is a proven fact that the agricultural 
economy depends more extensively on bio* 
logical N, fixation, a process which derives 
its energy from the sun*. The pulses are a 
good source of protein specially in the vege¬ 
tarian diet and constitute an essential item of 
dietry all over India*. Its low availability 
may lead to malnutrition among the vegeta¬ 


rian Indians. Therefore, several attempt! 
have been made to increase Its production. 
The objective of the present investipition is 
the same. 

The present studies are the part of 
commercial culture production of rabi season 
during 1981. During total production period 
of 4f months^ three lots (each lot o( 5,000 
culture plots), i.e. initial, middle and last 
were selected for the purpose. The interval 
among the each lot was 45 days. Each lot 
was impregnated with the broth of CIcer 
rhizobia (252x10* viable cells/ml of broth). 
In each lot, three proportions of broth and 
lignite viz., 40 : 100 ; 60 : 100 and 80 : 100 
were used (named as 1.0 ; 1.5 and 2.0 fold- 
broth concentrations). But in latter two 
concentrations, 40% moisture'was maintained 
at the time of packing by keeping the impreg' 
nated lignite in the curing room, for a 
comparatively longer time maintaining the 
fineness of the powder. In this way three 
treatments were done from each lot, and a 
total of nine treatments v/ere framed from the 
three lots. Sowing of the experiments was 
carried out at the completion of last lot, 
meanwhile initial and middle lot samples 
were kept stored at a temperature of 15 20”. 
Rhizobial population of each lot was deter¬ 
mined at the time of sowing (Table 1). 

The greenhouse studies were carried out 
in 5 kg>earthen pots with S plants per pot in 
the Department’s greenhouse while field 
experiments were conducted in 1.2x3.0 
metres plots at agricultural research farm of 
JNKVV, Jabalpur. In both the experiments, 
Bengal-gram variety H-208 was so«n. The 
treatments were replicated four times in 
R. B. D. with the basal dressing of N, P, K 
@ 10'40'0 kg/ha. 

Nodolation study was done after 45 days 
of sowing by uprooting five plants from each 
pot and plot. The crop was harvested at 
maturity.. 

Table 1 reveals that in pot experiments^ 
nodule number did not differ significantly 
while in the field experiment, 1.0- and 1.5- 
fold broth concentrations in initial lot and 
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TAtLI 1 : Ixttnt of brotfi eencontratieu In bnctorinl Inoculum tnd Iti offcct oft Cletr arfcfbwm 


Initial 

count _Pol exoerifneot _Field eaperinwot 


Treatment 

of the Nodule 
culture No./5 
al the plants 
time of 

BOwiUg 

(Xxl0»/gm) 

ODWof 

nodules/S 

plant! 

(ingni) 

Grain in 
yield 
(gm/pot) 

Nodule 

No./5 

plants 

ODW of 
noduiea/5 
plants 
(mgm) 

Grain yield 
(Q/ha) 

Control 

MB 

114 

196.00 

2.00 

31 

122.50 

22.79 

Initial lot. 1.0 fold broth 

60 

131 

225 30* 

2.66 

40* 

174.00* 

2167 

Initial lot, 1.5 fold broth 

70 

120 

157.50 

2.36 

43* 

197.^5* 

22.83 

Initial lot, 2.0 fold broth 

191 

136 

235.00* 

3.73* 

38 

211.75* 

24.77* 

Middle lot, 1.0 fold broth 

30 

120 

155.00 

2.50 

34 

198.00* 

24.53* 

Middle lot. 1.5 fold broth 

70 

120 

214.20 

3,07* 

25 

74.75 

23.07 

Middle lot, 2.0 fold broth 

160 

130 

179.20 

2.59 

47* 

204.25* 

24.39 

Last lot, 1.0 fold broth 

30 

148 

178.50 

3.13* 

24 

126.25 

23.20 

Last lot. 1.5 fold broth 

450 

129 

177.70 

3.14* 

25 

125.75 

22.92 

Last lot, 2.0 fold broth 

6J0 

114 

227.00* 

2.84* 

39* 

166.25* 

24.43 

CD. at 5% 

MW 

NS 

35.03 

0.88 

8.45 

37.58 

1.73 

c.v.% 

— 

— 

9.04 

22.0 

17 27 

16.18 

5.09 

Overall performance 

1.0 

16% 


38% 

3% 

35% 

1 % 


1.5 

7% 

— 

42% 

— 

8 % 

0 .6% 


2.0 

10 % 

9% 

52% 

22 % 

58% 

7% 


* Statistically significant 


2.0«fold broth concentration in middle and 
last lots increased the nodule number signifi' 
cantly over uninoculated control. Oven> 
dry weight of nodules was significantly 
Increased by 1.0-fold and 2.0-fold broth of 
initial lot and 2.0-fold broth of the last lot 
in pot experiment but in field experiment 
initial lot increased the nodular mass signi- 
ficatly over control among all the concentra¬ 
tions of broth. In middle lot^ it was 
increased significantly by 1.0- and 2.0-fold 
broth concentrations while in the last lot 
only 2.0-fold broth concentrations increased 
the oven dry weight significantly. 

Grain yield was increased significantly 
in 2.0-fold of initial lotj 1.5 fold of middle 
and last lots and 1.0-fold of last lot in pot 
experiment. In field experiment, 2.0-fold 
broth concentration of initial lot and I.O- 
fold of middle lot increased the grain yield 
significantly over uninoculated control. But 
when over-all response of broth concentra* 
tfons among-three lots were considered, it 


was observed that 2.0-fold broth concentra¬ 
tions gave the maximum yield in pot and 
field experiments i.e., 52% and 7% respecti¬ 
vely, which may be due to increased rhizo- 
bial population. Thus, mixing of inoculated 
broth in double dose with carrier can boost 
the crop yield upto a certain extent. 

A. K. RAWAT 

J. N.'AgrieuKura] irniversity, 

]abalpur-4820r4. M, P. 

Received: 19 May 1984. 

1 H. Robert Burris. Plant phtsM-. S4,443,1974. 

2 N. S. Subba Rao, Carr. Sel.. 41,1,1972. 

Algalization of guava orchards: 
Comparative study 

About 414 ha of uncared guava ordtards 
exist on low-lying and water-logged soils hi 
subtropical parts of Jammu and Kathua 
districts of J & K*. Water-lo|p;ing resorts to 
anaerobic condition which is congenial for 

*OflBcial figures obtained Item tbe Dy. Directorate of 
HorticQlture, Jammu pr<»diMe. J 4 K* 
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blue*green algae. Kerni et at.^ observed that 
algalization of one-year old guava seedlings 
resulted in increased growth parameters with 
nitrogen-sparing effect equivalent to 12.S g per 
seedling. The present comparative study 
undertaken during 1979*81 at fruit plant 
nursery Maralia and Udheywalla (Jammu), was 
aimed as assessing algal effect on the yield of 
guava plants and improving upon the fertility 
status of soil so as to benefit the farming 
orchardists. 

Five, more than ten-year old, guava plants 
of uniform size were selected per treatment 
replicated thrice in a simple-randomized block 


Chlorophyll content of guava leaves was deter¬ 
mined before start and at the end of trial, 
using methods given by Ranganna*. Fruit 
yield and chlorophyll content are given in 
Table 1. 

Results indicate that algal-treated plots 
showed 20.66% and 29.72% increase in 
chlorophyll content of leaves and fruit yiel;! 
respectively over the control due to creation of 
elemental nitrogen and growth-promoting 
factors elaborated by blue-green algae*. 
Algalization may help in rejuvenating uncared 
guava orchards in water-logged soils of 
Jammu & Kashmir. 


TABLE I; Chlorophyll content of leovot and fruit ylold of guevo ms Influenced by algal treatment 


Treitment 

% chlorophyll content of leaves 

% increase 

Fruit yield (Qt) % 

increase 


1970 

1080 

1981 

Mian 

over 



over 


Before After 

Before After 

Before After 

Before After control 

1979 1980 

1981 Mean 

Control 

Alg<)l 

treated 

Control 

4 37 4 61 

4.37 3.74 

3.84 4.59 

3 84 4.23 

5.45 7.27 

5-45 5.50 

4.15 5.49 

20.66 

3.84 1.46 

3 29 1.40 

5.85 3.71 

3.90 2.86 

29.72 


layout. During preparatory tillage, 128 g of 
phosphorus and 80 g of potash were supplied 
to each plant under trial by trench method. 
Soil-based mixed culture of nitrogen-fixing 
blue-green algae (Anabaena, Noaioot t leeto- 
nemtff Tolypothrix, AuJost*a) received from 
I. A. R. I., New Delhi, was multiplied at this 
Research Station and inoculum spread unifor- 
mely @ 5 kg per treatment in standing water 
in plots for algal treatment. Triated plots 
were separated from control by making com¬ 
pact bunds (30 x 30 cm). Identical cultural 
and plant-protection schedules were adopted 
during the trial period (April to December). 


P. N. KERNI 
P. s. SHANT 
DARSHAN SINGH 
ANIL GUPTA 

Fruit Research Station, 

Udheywalla-Jammu • 180002. 

Received: 24 May, 1984. 

Revised: 16 July. 1984. 

1 P. N. Kerni. P, S. Shant and B. L. Sapru, Phykoa, 
20,93,1981. 

2 S. Ranganna, Manuals ''f Analysis of Fruit and 
Vegetable Products. t97 , p. 8i, (Tata-McOtaw 
Hill Co.). 

3 A. Sankram, /. C. A. R. Tech. Bull., 27,9.1971. 


296 


SCDBNGB AMD CULTUBB, OCTOBER. 1984 


Manufacturers of 

LABS Brand Precision Micro, Analytical, Chemical ft 
Physical Balances ft Weight Boxes, Thermostatically 
Controlled Equipments ft Petroleum ft Seed Testing 
Equipments. 

SELLING AGENT IN INDIA 
For *DHONA* Single ft Double Pan Analytical Balances. 

Dealers for 

‘Systronics’ Electronic Instruments 'REMI* Centrifuges 
Stirrens, ‘WEXWOX’ ft ‘GETNER’ Microscopes 
ft Microtoms. 


LABORATORY STORES 

8, BENTINCK STREET* Taber Mansion, 

West Block, 2nd Floor, CALCUTTA-700001. 

Phone I 23-3103 Oram | LABSALBS 




FROM 

Traditional Double 
Pan Balances 

TO 

Ultra Modern Single 
Pan Balances 

YOU MAY DEPEND ON 




FOR THEIR 

SENSITIVITY :: CONSTANCY :: DURABILITY 
Mauufactmed hy ; KEROY (PRIVATE) LIMITED 

Ragliurtd Qffict i • 

32. Latofat Hussain Une, Caloutta-70008S 333, Nadeswar, V8ranaal-22i002 

Phone I 33^530 Oram : (Reroy* 

Phone OlBeet 03-282 
Residence i 63-346 


SCIBHCB AND^OULTURB, OCIOBBft, 19S4' 



Estd. 1935 SCIENCE & CULTURE Phone : 35*2224 

A Inding Scieotific monthly of India with a wide circulation at home and abroad. 

w 

Advertisement Rates. 

Ordinary Page 


No, of tnoortiona 

Pull pago 

Half page 

Quarter page 

Twelve 

Rs. 

2100/- 

Rs. 1100/- 

Rs. 675/- 

Six 

Rs. 

1100/- 

Rs. 675/- 

Rs. 375/- 

One 

Rs. 

225/. 

Rs. 140/- 

Rs. 90/- 



Special 

Positions 





Single Insertion 




Full Page 

Hat/page 

Cover (Front) 



Rs. 400/- 

X 

Cover (Back) 



Rs. 400/- 

X 

Cover (Front Inside) 



Rs. 300/- 

X 

Cover (Back Inside) 



Rs. 300/- 

X 

Page facing Editorial 



Rs. mi- 

Rs. 150/' 

Page facing Contents 



Rs. 275/- 

Rs. 150/- 

Page facing Text Matter 



Rs. 275/- 

Rs. 150^ 

Page facing Inside Front Cover 

Rs. 275/- 

Rs. 150/-' 

Page facing Inside Back Cover 

Rs. 275/- 

Rs. 150/- 


A discount of 10% is allowed on 12 consecutive insertions In Special Positions. 


The Secretary 

INDIAN SCIENCE NEWS ASSOOATION 
92, Acharya Prafullachandra Road, Calcutta-O 


THE VALUE OF 

THIS JOURNAL 

Our increasing circulation definitely 
proves that the contents of our jour¬ 
nal are being appreciated by larger 
numbers and as an advertising medium 
it is gaining importance because it is 
circulating amongst the best circles of 
the society. 

But our advertisers are anxious to find 
for themselves the advertising value 
of Science and Culture. For all 
enquiries and orders they always look 
for the source of information. 

Please mention that you have seen the 
advertisement in Science and Culture 
when replying to the advertisers. 


A I 


Oram: “SOXHBT! Phone: 35.9911 

MANUFACTURER OP LAMP.BLOWN 
SCIENTIFIC GLASS APPARATUS 
MADE FROM PYREX AND 
OTHER HEAT RESISTANT 
GLASS 


Specialist In Manufacturing 
Chromatography Chamber and Accessories. 
Standard Interchangeable Ground Glass 
Joints. 

QttickSt Type Glass Apparatus. 

Van Slyke Blood Analyst Apparatus. 


5. K. BISWAS & CO.. 

137i B. B. GaagoH Street. 
(KOLAY BUILDINGS) 

Post Box No. 7885, CALCUTTA>12 


SOBNCB and CULTUREi, OCIDBER. UM 


OPTICAL GLASS 


Uied for making a wide variety of optical initrumentt lucli ai microicopcs, teleicopei 
binoculars, theodolites, cameras, range-finders, and periscopes. 

Produced at the Central Glass & Ceramic Research Institute, it is available in the form of 
random slabs, moulded lens and prism blanks, sawn prism blanks, etc. 

Lead g lvM blocks for absorbing X-ray and atomic radiations are also produced. 

The glasses conform to Indian Standard Specification, IS : 1400-1960. 

Pre-delivery inspection by the Inspectorate of Instruments, Ministry of Defence can be 
arranged. 


ijMOtmHtnt e» rsfiMSi I uU tn^uiruM to i— 

CENtRAL GLASS AND CERAMIC RESEARCH INSTITUTE 
CALCUTTA-32, INDIA 


SGIBNCe AND culture 


OCTOBER. 1984 



^•gd. No. WS/fc. II 


AmM / InlMd It. ah 
SiMpdea i Foici|B~£ 10.00 or I 20.00 


Single CofigFlU.^. 

.. ]C1.00or|lQ0 



Precision Balances DHO & DHDS Series 


Dhona Introduces first in 
ndia • complete lino of 
Macro ic Micro Digital 
Balances for your wide 
range of selection. 

SALIENT FEATURES 
Digital Readouts 
Digital readouts are large 
and clear, parallel to eye 
leyel. No eye fatigue 
because of Its non«refltctlng 
glare free protection. Digital 
counter micro meter per* 
mlts reading to the last 
decimal. 

Overhead Pan Brake 
Pan brake above the 
weighing chamber protects 
' it from dirt, spillage and 
facilitates easy cleaning. 
Heuilng 

Bl-colour Fibre glass and die 
cast aluminium housing Is 
now Introduced for better¬ 
ment as It is acid and 
weather proof. 

Weights 

Highly polished non-magne- 
tlc stainless steel weights 
without any screw ensure 
long life of accuracy and 
perfection. 

Pan A Chamber 
Stainless steel non-magnetic 
oversize pan & large weigh- ‘ 
ing chamber are equipped 
with removable glass floor 
to facilitate cleaning. 



, For further details please contact: 
DHONA INSTRUMENTS 

32, LATAFAT HUSSAIN LANE, CALCUTTA-7000g3 
Phone: 33-3043 


Brenchea: 178/2378, Ganeah Pnra ‘B’, Trinagar, Dethl-l 1003S. 

184, Thambu Chetty Street, Madrac—600001. Phone i 23467 


Printed and PuUithed by Saatimty Chatteijce, on behalf of the hidian Seienoe Newe Aasoeiation, 92, Aebao* 
P. C. Road. Caleutta-9 at Harihar Press. 93/a,Silatan Obesh Stnet, f 



NOyENBER 1984 □ VOLUME 50 □ NUMBER li □ SCINAL50(il) 297->332 (1984) 



IMAGE ANALYSIS SYSTEMS 
MAGISCAN, MICRODENSITOMETERS-3CS & 6 
SCANDIG-3, 
from 

JOYCE-LOEBL, ENGLAND. 

For analysis of- any type of images<--spectrographic platei« niero- 
photographs, electron microphotographs^ x-ray piates^ coimie-ray 
plateSf aerial photographs and photographs from satalites. 
PARTICLE COUNTERS 
at PARTICLE SIZE ANALYSERS 
from 

COULTER ELECTRONICS LIMITED, ENGLAND 
' For Haematological laboratories of Medical Colleges^ HoipitalSi 
, Nursing Homes and Clinical Laboratories. Also for the Industrial 
Laboratories working in the field of metal powder^ graphitCi carbooi 
ceramics, paints etc. and Pharmaceutical Laboratories. 
scanning MICRO-INTERFEROMETER & 
MICRODENSITOMETERS 
from 

VICKERS INSTRUMENTS, ENGLAND 
For thi scientists working in the field of genetics^ cytology 
and cytochemistry. 

Also difl^erent types of RESEARCH MICROSCOPES for BIOLOGYi 
METALLURGY and PETROI^QY 

Sok Ag$ntih 

ADAIR, DUTT A CO. (INDIA) PVT. LTD. 

5, B. B, D. BAG, EAST, CALCUTTA-700001 

JNMkis ar:- 

NIW'DILHI. lOMBAY, ADRAS. SICUNOtRABAD A VARANAII 




Estd. 1935 SCIENCE & CULTURE Phone : 35-2224 

A leading Scientific monthly of India with a wide circulation at home and abroad. 


Advertiiement Ratet. 
Ordinary Page 


ATo. of Insortiom 

Pidl Pago 

Half Pago 

Quarter pago 

Twelve 

Rs. 2100/- 

Rs. 1100/- 

Rs. 675/- 

Six 

Rs. 1100/- 

Rs. 675/- 

Rs. 375/- 

One 

Rs. 225/. 

Rs. 140/- 

Rs. 90/. 


Special 

PosUions 




Singlo Insertion 



Putt pago 

Half pago 

Cover (Front) 


Rs. 400/- 

X 

Cover (Back) 


Rs. 400/- 

X 

Cover (Front Inside) 


Rs. 300/- 

X 

Cover (Back Inside) 


Rs. 300/- 

X 

Page facing Editorial 


Rs. 275/- 

Rs. 150/' 

Page facing Contents 


Rs. 275/- 

Rs. 150/- 

Page facing Text Matter 


Rs. 275/- 

Rs. 150/- 

Page facing Inside Front Cover 

Rs. 275/- 

Rs. 150/- 

Page facing Inside Rack Cover 

Rs. 275/- 

Rs. 150/- 


A discount of 10% is allowed on 12 consecutive insertions in Special Positions. 

The Secretary 

INDIAN SCIENCE NEWS ASSOCIATION 
92, Acharya Praftillachandra Road, CaIcutta-9 


THE VALUE OF 

THIS JOURNAL 

Out increasing circulation definitely 
proves that the contents of our jour¬ 
nal are being appreciated by larger 
numbers and as an advertising medium 
it is gaining importance because it is 
circulating amongst the best circles of 
the society. 

But our advertisers are anxious to find 
for themselves the advertising value 
of Science and Culture. For all 
enquiries and orders they always look 
for the source of information. 

Please mention that you have seen the 
advertisement in Science and Culture 
when replying to the advertisers. 


1 Onn: "SOXHBT* Phone: 3S.M1S 

MANUFACTURER OF LAMP BLOWN 
SCEBNTinC GLASS APPARATUS 
MADE PROM PYREX AND 
OTHER HEAT RESISTANT 
GLASS 


Specialist tn Manufacturing 
Chromatognphy Chamber and Acceuories. 
Standard Interchangeable Ground Gian 
Joints. 

Quickflt Type Gian Apparatus. 

Van Slyke Blood Analy^ Apparatus. 


S. K. BISWAS & CO.. 

137f B. B. Gascall Street, 
(KOLAY BUILDINGS) 
PostRox No. 7885« CALCUTTA-12 


NOVBMi^. 1984 


ScaSNCS AND CUITURB 





i 9 



































TO OUl KCADESS 


mmUim 

Man Science News 
Association 

PRESIDENT 

Prof« Pornendtt Kumar Bom 

VICE-PRESIDENTS 
Dr. S. C. Bhattaeharyya 
Prof. M. M. Chakrabarti 
Prof. (Mrs.) Asima Chatterjee 
Dr. B. D. Nagcbaudhurl 
Dr. R. N. Gbakramtl 


Your appreciation of the journal makes na bold 
to rappoM that wme of your friends would also 
like to read SaENCB and CULTURE* the 
premier sekntifie monthly of India devoted to the 
publication of the progress in pore and applied 
sciences. The Indian Science News Anoc^tion 
has been conducting the journal for over 49 years 
with the editorial cooperation of. eminent scien¬ 
tists of India with the object of promoting and 
diffusing knowledge laying special stress on the 
progress of scientific studies here and abroad* 
and advocating methodical application of science 
to problems of national regeneration. 


SECRETARIES 

Prof. A. N. Daw 
Prof. S. C. Datta 

TREASURER 
Dr. S; P. Sarimr 

MEMBERS 

Prof. A. K. Sharma 
Prof. S. N. Ohosh 
Dr. S. N. ^inthalpudl 
Dr. D. B. Peb 
Dr. fayanta Basn 
Prof. P. Nandi 
Prof.I.K.D.Verma 
Dr. N. K. Majumder 
P^of. A. Sen 
Prof. Sunando Bom 
Sbri S. K. Guha 
Prof.A.K.Medda 
Mr. N. C. Patnaik 
Sri K. Devadamn 
Prof. R. N. Roy 
Dr. K. P. SenMtma 
Sri Basudev Borman 
Dr. Ashim Ganguly 


Editorial correspondence should he Mnt to the 
Editor* Science and Culture* 92* Acharya Prafulla 
Chandra Road* Calcutta: 700009. Manuscripts 
prepared in accordance with the Instruction to 
Contributors should be submitted in duplicate and 
will not be returned unless accompanied with 
return postage. 

Corrc^ndence relating to subMrlption* 
advertlMment and other matters should be 
addresMd to the Secretary* Indian Science News 
Association* 92* Acharya Prafulla Chandra Road* 
Calcutta; 700009. 


Membership fee 

Life Member: Rs. 330.00 

OrdInaryMember t Rs. 30.00 

Anmai nAaerptloa 
Inland Rs. fiO.00 


Foreign £ 10.00 or U. S. $ 20.00 


A4 


SCIBNCS AND^BflLTURB. KOVEMIBR, im 







FUBUSBP.O BY THB 
INDIAN SCIENCE 
NEWS ASSOCIATION 


f BOITORIAL BOABO 
Santlmay Cbatterjee B. B. Baltga 
S. B. Karosohapatro 
S. C« Datta A. N. Daw 


HOMAOB TO SRIMATI INDIRA GANDHI- 
Santimay Ckattefje* 

Putara Approaches Toward! lategnted Manage meat of 
Pests in Drylands—N. C. ioihi and N. K, SaiigM 
Bioenergeties of Sugarcane in Konksn—B. F, FatU ^ 
Seif-Deliverance or DigniBed Suicide—‘dilhMd|6tesA«p 


Kalh 

... 304 

NOTES AND NBWS 

... 309 

BOOK REVIEWS 

' ... 313 

science CORNER: 


Acce'ertton and Their 

Recent ApplieltionsiMS. A 

Karmohapatro 

M. 315 


COLLABORATORS 

S. P. Cbatterjee O. N. Ramachandrao 
I. S. Cbatterjee Sankar Mukherjee B. 
P. Sen R. N/Roy B. B. Biswas Suninoal 
Chanda C. R. Rao A. S. Diimtia R. K. 
Basu Archana Shanna D. Banerjea S. N- 
Ohosal A. R. Vemu V. O. Bbide B. K. 
Baohhwat S. K. Ghaswala Sadban Basu 
G* C« Cbatterjee C* .N* R« .Rao S* C« 
Datta Cbanebel' Mejumder Mihir 
Cbowdbury Balaraip Majumder Ajit K. 
Medda R. P. Purkaiywdi^-TA?ak Mohan 
Das 8, Majumder T.. Dii A,. 
Watarajan ^bayn Holder ; 


LETTERS TO THE EDITOR: 

•Kumsr JaP—a catflsh flabing oethod of Hooghij- 
Matlah estuary—iir. SiaAe'and F> K. FiMU ' »• ' '318 
Aati-bseterial and anti-fangal smM^4f>rSiBBR-ainr 
bis-fttyrvl) Sulphooei-fil^/^^IS' tUnm B»ft 
Ramoitfaiuyvlu and Ml 5. FitkltH ' ii. ki* ' 319 
Effect of penicillin and its Intcrsedee widf lAA.'od tbi 
rooting of mungbean cuttinjn^ii^friis 
rya,MOHld(poS«H%tiiS.lti^ki^' i ' »» 322 

Sone observations on the biology Mr iMterBwAd 

Rond. (Anihornybdae: Pididb^onpreseaililHIs 
Bihar-s. JT. Slugk, S. S. m 

D.N.MahumS.K. Ghosh'' 3:3 

A comparative evslnation of sone pollen! idabilliy tests 
in bar—JVl 5. tfdira, P, K. Sanen and A. S. Dobas 324 
A Hematological study of Maibled Balloon flrog VjMto- 
doH systoma Schneider— Ktsivrt Somontaroy ... ?25 

Effect of Pbenylhydrazine hydrochloride on the blood 
sagar level of Lata fish {Chatma pimetaliu)^ 
Sadlosh Mwnar Bhotiaehoryya and A- K- hitdda 327 

Sexual dimorphUm in the cyprlnbdontid weed fish, 

' Orysiaa mo^stlgma (Me Clelland)—AaA/ai Komar 
Mfem and AURir Beeer/n 329 

P ffeot of ariiflelal saline water on methane production— 
B^T.ChetHhlstBdO.J.ioihr ' ... 330 

Ocenrret ce of root-knot nemsfode fn Congo jute- S. K. 

LiAiatmAS.F.Bhatim*»39d ' ■ '■■■ t" 330 
Leaf blight ofilargoondsnioin'cansM by Cattttotrl- 
chum »p.-^S. S. Prasad, A. K. SMa, K. K. Aatbasta 
and F. C, S. Fcrma ... 331 



Mam>actwrers of 

LABS Brand Preeiiion MicrOy Analytloal, Chemloal ft 
Phyiical Balaneei ft Weight Boxet, Thermoataticany 
Controlled Bqolpmente ft Petroleum ft Seed Teiting 
Equipment!. 

SBLLIMO AOENT IN INDIA 
For *DHONA* Singto ft Double Pan Anidytical Balance*. 

Dealers for 

'Syitroniea* Electronie Initrumenti *RBMr CentrUnge* 
Stlrreni, *WBXWOX' ft 'OETNBR* Microicopei 
ft Mlcrotoma. 


i-t- ’ ‘''i • "S-- 

.1 


LABORATORY STORES 

t, BENTINCK STIEET, Takw Manloa, 

Weit Block, 2nd Floor, CALCUTTA-TOOOOl. 

Phone I 23 t 3103 Onm t LAB 8 ALES 





FROM 

Traditional Double 
Pan Balancea 

TO 

Ultra Modem Single 
Pan Bcdances 

YOU MAY DEPEND ON 



FOR Tiffin,. ^ 

SENSITIVITY s t CONSTANCY ■>it DUBABiLlTy 

If0fw/Mtiir«d by : KEROY (PRIVATE) LIMITED 

JbvbMNd CPwt HMTAy: 

S 2 , iatafilt Hnmdtt Lane, Calentta-TOOOSS 13 S, NadMwair, yatinari -221002 

Phone I 3 S*B 5 S 0 Oram; *Kerd^' 

PheneOlBee i «3«2n 
Reridehee f 







Srimati Indira Gandhi 

Born November 19 1 1917 Died October 31, 1984 






StKIKclvtUtTURt 

VOLUME 50 □ NOVEMBER 1984 □ No. 11 


HOMAGE TO SRIMATI INDIRA GANDHI 


W E pay our homage to the departed Prime 
Minister, Srimati Indira Gandhi whose 
assassination has been a shock to the entire 
nation. The scientific community has parti¬ 
cular reason to be mourning her loss because 
she had not only carried oir the scientific policy 
of the Nehru era but also extended it to new 
areas. She believed In the liberating influence 
of science, and saw it as an ally of social 
justice. 

Science has been recognised as a pursuit of 
knowledge for Its own sake, technological 
inventions have used the fruits of that wisdom 
to the material needs of our civilisation. In 
the last few hundred years their impact on 
society has been formidable, and as we stand 
on the door-steps of the 21st century, science 
and technology seem to dominate the way 
we live, work and think. A new relationship 
has also emerged between science and the 
people at the helm of political affairs. A head 
of government now has the power to encourage 
or hinder the free development of science in 
a way unimaginable during the time of J. C. 
Bose and P. C. Ray. 

As late comers in the race, our future 
depended a great deal on the right kind of 
decinons taken at the early stage when our 
science and planning policies were being 
formulated. Fortunately the initial thurstwas 
towards a ntional point o^yiew. Nehru even 
when he was vaguely thinking about the future 
could instin^vely feel that‘India must lessen 
her religiotity 4^ turn to ^nee*. ta^ 


the concept of national planning grew, 
much of it in the pages of this journal, 
led by the late Professor Meghnad Subs. 
However, Nehru's faith in science was evident 
in the Scientific Policy Resolution of 1958, 
which became a kind of national charter for 
our scientists. To produce worth-while results 
the goal has to be clear-cut. Thanks to the 
early beginning in the right direction, we now 
have a significant scientific infrastructure in 
terms of number, range of skill and quality. 

Nehru did not live to see India being 
recognised as a nuclear country or entering 
the space age. When Mrs. Gandhi came to 
the scene we were ready for more ambitious 
ventures—like exploring the deep occan-bed, 
exploring the south pole, putting up multi-pur¬ 
pose satellites, even sending a roan into space. 
The spectacular event of viewing Rakesh 
Sharma talking to the Prime Minister from 
outer space had a tremendous psychological 
impact on the younger people. 

Mrs. Gandhi’s Technology Policy State¬ 
ment of 1983 made It very clear that for a 
country of our size and endowments, self- 
reliance is inescapable. It laid emphasis on 
attaining technological competence, particu¬ 
larly in strategic and critical areas, making the 
maximum use of indigenous resources. She 
reminded the delegates at the Tirnfmti session 
of the Indian Science Congress of, the famous 
words of Le Corbusier: “There is no such 
thing as a primitive man; there are only primi¬ 
tive means'*. To the question of whether we 







can afford new techniques like inicro*coinputers 
she said—“can we afford to be stuck with 
obsolete ones ?“ She agreed with many experts 
that village mini computerisation should be 
given the highest priority. 

Mrs. Gandhi had been called a pragmatist. 
But she was also capable of evolving a philoso¬ 
phy which linked the present with the future 
on the one hand and with the past on the 
other. Her well known speech at the Stock¬ 
holm conference of the United Nations bears 
testimony to this: 

“Must there be a conflict between techno¬ 
logy and a truly better world or between 
enlightenment of the spirit and a higher stan¬ 
dard of living ? Foreigners sometimes ask a 
very strange question, whether progress in 
India would not mean a diminishing of her 
spirituality or her values. Is spiritual quality 
so superficial as to be dependent upon the lack 
of material comfort ?’’ 

Talking of pollution in the same speech she 
focussed the peculiar dilemma of the Third 


World countries. The rich nations look condes¬ 
cendingly at our continuing poverty. They 
also warn us against their methods. We have 
no intention of degrading our environment 
any further, yet the grim poverty of a large 
number of people stares us in the face. "Unless 
we are in a position to provide employment 
and purchasing power for the daily necessities 
of the tribal people and those who live in or 
around our jungles, we cannot prevent them 
from combing the forest for food and liveli¬ 
hood, from poaching and from despoiling the 
vegetation When they themselves feel deprived, 
how can we urge the preservation of animals. 
The environment cannot be improved in condi¬ 
tions of poverty. Nor can poverty be eradi¬ 
cated without the use of- science and techno¬ 
logy". 

With the tragic and sudden end to a life so 
.sympathetic to the cause of science—the entire 
scientific community in this country has lost 
a friend and patron. □ 

Semtimay Chatterjee 
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FUTURE APPROACHES TOWARDS INTEGRATED 
MANAGEMENT OF PESTS IN DRYLANDS 


N. C. JOSHI* «nd N. K. SANGHI** 


I N the present paper, the term pest manage¬ 
ment has been taken into its wider sense 
which refers to the control of weeds insects as 
well as diseases. The magnitude of damage 
due to these pests is well known and has been 
amply quantified^"®. Similarly, the salient 
findings which emerged out of the work carried 
out in the dryland project and elsewhere 
have also been sufficiently documented ••*. 
Attempts have been made to bring out some of 
the reactions of farmers to the above recom¬ 
mendations in order to identify the priority 
areas for future research. 

Management of Weeds 
During the last decade sufficient research 
information has been generated on the mecha¬ 
nical as well as chemical methods of weed 
control particularly for the annual weeds of 
kharlf ssasoTi crops. It was clearly established 
that the first weeding operation must be 
carried out as early as possible after the sowing 
(i.e. at about 20-25 days stage in case of 
cereals having 90-100 days duration). By and 
large, this recommendation has been well 
appreciated by the farmers. However, the 
mechanical weeding approach could not satis¬ 
factorily meet the problem in situation where 
the labour is busy with alternate jobs and also 
where the field is too wet due to continuous 
rains and heavy soils. The following examples 
would illustrate the point. 

(a) In the red soils of Telengana region, 
very little attention is paid to drylands 
particularly in villages where irrigation 
intensity is more than 10 per cent. During 
kharlf season, the farmers are heavily 
occupied for field operations in irrigated 
paddy crop. The improved dryland 
technology in such situations did not 
attract the farmera’ attention primarily 
because of the claeh for labour demand 
between hand, weeding in drylands and 
transplanting in paddy. 
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(b) In the uplands of Orissa, Bhubaneswar, 
etc. the weeds are controlled through the 
use of only hand tools. Traditionally, 
only one operation is done by the far¬ 
mers. The improved technology with 
dwarf genotype and fertilizer use could 
spread only in a limited area because of 
its requirement of additional weeding 
operation. The system of line-sowing 
(which is meant to minimise the labour 
requirement for weeding) could not 
attract the farmers* attention due to 
practical difficulties at sowing time (since 
a very little time is available for sowing 
operation due to continuous rains). 

(c) In the wet vertisols of Madhya Pradesh, 
Maharastra and Andhra Pradesh, a large 
percentage of area is kept fallow during 
kharif season. The trails have consis- 
tantly proved that under the improved 
management, it is highly advantageous 
to take a kharif crop in these lands 
rather than fallowing. However, the 
attempts to introduce the new techno¬ 
logy in these lands met with only a 
partial success. In many years, the clear 
days for weeding operations during July 
August are very limited with the result 
many farmers arc forced to keep a size¬ 
able area under fallow inspite of the fact 
that they are convinced about the need 
for raising the crops during kharif season. 

The mechanical weeding approach has 
also shown its limitation in situations where 
perennial weeds are severe. Traditionally, 
deep ploughing during summer season has been 
the usual practice, otherwise, these weeds are 
required to be controlled through a repeated 
shallow tillage (by keeping the land fallow 
during kharif season). Both of these existing 

*Centnl Plant Prutection Training Institute, 
Hyderabad. 

**AI1 India Coordinated Research Proje^ for 
Dryland Agrhniiture, Hyderabad. 
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approaches have their own limitations. Deep 
ploughing is practised mainly in cases where 
the farmer owns bigger holdings and therefore, 
possess his own ‘heavy duty bullocks’. Simi¬ 
larly, the kharif fallowing approach, though 
controls the weeds, suffers due to low pro¬ 
ductivity and inefficient use of rain water. 

The above examples illustrate that there is 
a need to introduce herbicide approach at 
least in selected situations. Although a lot of 
information is already generated, the following 
points may be considered for further refine¬ 
ment of the herbicide technology. 

(a) In majority of cases, the herbicides arc 
required to be applied around the sowing 
time From the practical view point, it 
may be better if suitable herbicides are 
identified which can be applied in the 
standing crop at about 3-4 weeks stage 
[as in case of 2, 4-D and Tsoproturon 
(N, N-Diincthyl-N-4-isopropyl-phenyl 
urea) in wheat). Such a method would 
provide high flexibility to the farmer so 
that he may use either herbicide or mecha¬ 
nical measure, depending on the seasonal 
conditions or the labour availability. 

(b) Most of the presently available herbicides 
are required to be applied tlirough high- 
volume sprayers which lead to practical 
difficulties with regard to the availability 
of water as well as labour at the time of 
sowing operation. It may be useful if 
suitable nozzels of spray and appropriate 
formulations of herbicides are identified 
and developed, so that they can be used 
with low volume sprayers. The granular 
formulations of the herbicide would 
further be helpful if they can be applied 
with the last ploughing operation. The 
practice of broadcasting the mixture of 
herbicide and sand (as being currently 
followed by the farmers of Haryana and 
Punjab for the control of weed in wheat 
crop) need also be evaluated and refined. 

(c) In many cases, the herbicides are required 
to be incorporated in soil before sowing 
operation. The trials, which have been 
conducted at the research stations, have 


usually used the implements like disc 
harrow, rotavatur, etc. for efficient incor¬ 
poration. Very often an extra tillage 
operation has also been done to achieve 
the purpose. It may be useful to verify 
whether the effective incorporation of 
herbicide could also be done by using the 
existing implements like desi plough, 
blade harrow, etc. and whether it could 
be achieved as a part of the on-going 
field operations rather than doing an 
additional operation. 

(d) A particular attention is required to find 
out suitable herbicide for perennial weeds. 
The exploratory trials in black soils of 
Andhra Pradesh have shown that Glyo- 
phospate [N-(phosphonomethyl) glycine] 
herbicide is very effective for the existing 
perennial weeds. Ihc farmers have 
shown their willingness to buy this her¬ 
bicide even if the cost is ‘high*. There 
is a need to test its potential in other 
areas where such weeds are severe. 

Management of Insects 
In case of insect control there is unfortu¬ 
nately a heavy reliance on the use of chemi¬ 
cals despite the fact that the concept of IPM 
(integrated pest management) has been well 
recognized. This is primarily because field 
based information on other means of insect 
control, viz., cultural, biological, etc,, are avail¬ 
able only in limited situations. The integrated 
approach for insect management has a special 
significance for dryland agriculture, as it helps 
in reducing the total cost of cultivation and in 
improving the lability of yield at low level of 
management. In future, there is an urgent 
need to consider the following points for 
developing the integrated systems. 

Avoidance of insects through culturtd prac¬ 
tices : The practices like time of sowing/ 
planting, method of fertilizer pRlcemen^ dura¬ 
tion of genotype, row spacing, etc., have been 
found to have a direct bearing on pest pro¬ 
blem. Through a proper choice of the above 
practice!, the sensitive stage of the crop can 
be avoitted from peak build-up of the pest*. 
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Hie following examples would iilustraMMIIP' month of June. Later the egg pafasitoid 


point. 

(a) In case of .sorghum in Hyderabad region 
(Table I), early sowing or use of short- 
duration genotype (under delayed so¬ 
wings) can evade the problem of earhead 
bug (Calocaris ungustatus). 

TABLE 1: Effect sowing date and durathm of geno¬ 
types on avoidance of earhead bog in sor- 
gbom in red soils of Hyderabad (1978) 

. . Earhead bug/plant 

Sowing time -■ - -- 

CSH-6 CSH-5 

May-25 5.6* 8.0* 

Junc-i5 6.9* 36.I** 

*Fiowcred during August 16-26. 

**Flowcred during the second week of September. 

(b) Similarly the placement of fertilizer 
(Table 2) helps in avoiding the problem 
of shootfly (Atherigona soccata) in sor¬ 
ghum through thti' rapid development of 
seeding vigour*. 

TABLE 2: Effect of different methods of fertilizer appli¬ 
cation on riiootfly incidence in sorghum at 
Hyderabad 

Fertilizer Shootfly incidence 

placement 

Broadcast 25.4 

Band placement 8.3 

*A dose of 10 kg nitrogen and 30 kg P 2 per ha 
was applied in both cases. 

There is a need to understand the precise 
role of such practice'? for other major pests 
like aphids in mustard, pod borer in redgram, 
stem borer in sorghum, etc. 

Capitalizing on natural parasitoids: A 
number of studies have brought out that 
natural parasitoids play an important' role Tn 
minimizing the pest damage'~^. Preliminary 
experience at Hyderabad has revealed that an 
egg parasitoid (Trichogramma sp.) and a larval 
parasitoid (mieroplitls sp.) play important roles 
in controlling the semi-looper pest in castor. 
Experience at the biological laboratories in 
Mahaboobnagar has brought out that these 
natural parasitoids are less active during the 


becomes active during July whereas larval 
parasitoid becomes active during August. 
Therefore, it has interestingly been observed 
that a delayed-sown castor (i.e. during mid* 
July) completely avoids the semi-looper pro¬ 
blem*. In case of early-sown crop (Table 3), 
the natural parasitoids are not able to control 
the pest due to their slow activity. 


TABLE 3: Effi‘Ct of sowing date on the build up of 
wmi-loopcr pest on early and delayed-sown 
castor at Hyderabad 1982 


Period of 

Av. No. of larvae /10 sq m 

observation 

Early sown 

Delayed sown 

July 1-15 

Nil 

Nil 

July 16-31 

16 

0.7 

August 1-15 

61* 

0.2 


Parly sown : June 1-15; delayed sown : July 1-15. 
* Crop would have failed without pesticide use. 


Understanding of pest-weather relationships : 
This is perhaps the most important aspect 
of integrated pest management in dryland 
agriculture. Many of the pests seems to have 
a definite relationship with weather conditions, 
e g. pod borer in redgram as well as aphids in 
mustard are found to be highly connected with 
cloudy conditions at flowering time. 

Certain pesls are directly related with. 
atmospheric drought. In Andhra Pradesh, the 
pests like leaf webber in groundnut, becomes 
severe during years when there is a long break 
in rainfall. Similarly Jassids and Thrips in 
chillies are al.so found to be associated with long 
gaps in rainfall during kharif. In such crops, 
the low yield during dry years is mainly because 
of the indirect effect of drought rather than 
due to the soil moisture stress. The pest-affec¬ 
ted crop does not properly recover even when 
the rainfall revives subsequently. 

A thorough understanding of pest weather 
relationship would thus help in taking timely 
control measures, avoiding the indiscriminate 
use of pesticides and eliminating residue, pollu¬ 
tion and insect resistance problems against 
pests. It would be appropriate to mention 
that a lot can be learnt on this aspect out of 
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the traditional wisdom existing with the 
farmers in different areas. 

It is being now recognised that higher 
priority must be given in the dryland project to 
develop Integrated Pest Management for the 
major pests. It has been well recognised that 
rapid progress can be achieved through a 
systematic surveillance programmes which 
may help in understanding the behaviour of 
the pests in relation to agronomic practices, 
weather condition, etc. and also in determining 
economic thresholds of pests in the farmers’ 
fields. Field staff with general .igronomic 
background may be enough for the above 


In situations, where resistant genotypes are 
not available, efforts should be made to identify 
cultural methods to avoid the problem. The 
following examples would illustrate the point: 

(a) The root-wilt in castor is found to be 
a soil problem. It is found to be severe 
only in these fields where high quantity 
of organic matter is applied or Adhere 
waterlogging occurs, TUI we achieve, 
genetic resistance, the available geno¬ 
types may be avoided in the above 
situations. In Hyderadad region, the 
problem of bud-necrosis in groundnut 
has been found to be highly related to 


TABLE 4 : Major diseases in the various dryland crops 


Crop 

Scientific name 

Cas/or 

Rabi sorghum 
Rcdgraiii 

Ricinis communis 
Sorghum hico/or 
Cajanus cajan 

Bcngalgram 

Cicer arictlnum 

Mustard 

Brassica compestris 

Coriander 

Safflower 

Coriandrum sativa 
Carthamus linetarim 

Pearl millet 

Pennisetum typhoide 

Groundnut 

Oroengram 

Arachis hypogea 
Phaseolus aureus 


purpose, provided guidance can be given 
through qualified entomologists available in 
Universities/research Institutes. 

Disease Control 

Many of the diseases have so far been con¬ 
trolled through the genetic approach. The con¬ 
trol of downy mildew in pearl millet and grain 
weathering in kharif sorghum are the well 
known examples. However, a number of 
diseases still continue to be the potential threat 
to the transfer of improved technology. Some 
of the examples are illustrated in Table 4. 

There is a need to concentrate the efforts 
towards a systematic screening of new geno¬ 
types in the sick-piots. Many a time, the sick* 
plots are easily found in the farmers' fields 
which can be utilized at least for a qualitative 
characterization of the genetic ntaterial. 


Disease 

Region 

Root-wilt 

Telangana 

Charcoal rot 

Deccan rabi areas 

Root-wilt & 

Telangana 

Stem rot 


Root-wilt 

Varanasi, Foot-hills 


of Shiwaliks etc. 

Mildews 

Foot-hills of 


Shiwaliks 

Mildews 

Deccan rab! areas 

Alternaria & 

Deccan rabi areas 

Rhizoctonla 


Ergot 

Major areas of pearl 


millet 

Bud-necrosis 

Andhra Pradesh 

Buden-crosis 

Andhra Pradesh 

Yellow mosaic 

Haryana 

the date of sowing 

•. This seems to be 

due to the fluctuations in the population 

of natural vector. 


TABLE 5 : Effect of different dates of sowing on the 

intensity of bod-necrosis in groundnut nt 

Hyderabad 


Date of sowing 

Bud-necorsis (%) 

Mid June 

22 

Mid July 

58 

Mid August 

42 

Mid September 

40 

Mid October 

14 

Mid November 

44 

Mid December 

54 

Mid January 

17 


Source: ICRISAT Annual report—19T7 


The bud*necrosis in greengram in Medak 
district is found to be negligible in situations 
where early sowing is done and where fertilizer 
is properly applied (Table 5 ). 
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(b) Similarly, the problem of RUzoctonta 
io safflower can be avoided through 
delay in sowing whereas the problem 
of ergot can be avoided through early 
sowing. 

The above experiences clearly bring out 
that an integrated approach is not only 
cheaper but become inevitable in selected 
situations. □ 
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BIOENERGETICS OF SUGARCANE IN KONKAN 

B, P. PATIL* 


^HE energy crisis and ever increasing prices 
of energy materials, as the demand is on 
increase, created global concern for the exploi¬ 
tation of solar energy for human welfare. This 
is, by far, the under-utilised potential sources 
of renewable energy. Unlike the many physi¬ 
cal means developed to utilize the solar energy 
on large scale, the use of biological phenomenon 
(photosynthesis) by growing plants of high bio¬ 
chemical efficiency is the earliest known means 
of utilising sun’s energy on large scale. The 
harvested produce of crops is the sun’s trapped 
energy stored in bio-chemical compounds. On 
global basis the total dry matter produced by 
photosynthesis each year is a staggering 116 
billion tonnes which is equivalent to six times 
the world’s annual consumption of oil. But 
only a small fraction i.e. 0.8% of dry matter is 
produced on crop land (FAO, 1981). 

Su—the OTigbi of all forms of energy 
The incident solar energy on the earth sur- 
(kce is estimated to 460-470 cai/cm*/day of 
which 45% is utili»bie. But. only 2.5% is 

voi.,sa.i^it 


utilized by the vegetative cover of the earth. A 
critical analysis of global biochemical and phy¬ 
sical phenomena provides an understanding 
that ail energies have their direct or Indirect 
origin in sun’s past or present activities or 
radiation. This has been the potential source 
of energy for the world since ages and will 
remain inexhausted for endless future too. 

Sugarcane^-rfficient solar harvester 

Utilization of the solar energy by converting 
it physically or electrically needs sophisticated 
equipments and involves high cost. But. the 
biological machinery by exploiting the plants 
of high pbotosynthetic efficiency can be an 
efficient and easy means of trapping sun's 
energy for utilization by human. Plants (green) 
are the only living organisms endowed with the 
properties to entrap solar energy in chemical 
compounds. In this context sugarcane (a C-4 
plant) provides the best and most efficient crop 

*Konkan Kiishi Vidyapeeth, Dapoli. (Present 
addrws: 33. Shanid, lARI, New Delhi-110012). 
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for harnessing solar energy in easily available 
form. This crop by virtue of its growth habit 
develops an extensive gn cn foliage, which is 
about seven times the land surface provided for 
the crop thus intercepting most of the solar 
radiation almost throughout its growth period. 
Naturally, it accumulates large biomass most 
of which is in the form of sugars. 

Production of liquid fuei-mlneral oil subslltue 

Now-a’days liquid fuels (ethanol) of plant 
origin are produced from different biologically 
efficient crop plants like maize, sugarbeet, 
fodder beets, sweet sorghum and sugarcane by 
fermentation of carbohydrates. The efforts have 
now been intensified further to develop more 
efficient bio-fuels for substituting mineral oils, 
the hydro-carbons, presently in wide use. Corn, 


sucrose being the main production for human 
consumption in India, the moilases are used for 
production of alcohol and other byproducts. 
But in future sugarcane will be one of the 
foremost crops for producing bio-fuels in order 
to lessen the dependence on mineral oils. 

9 

Yield and biological energy production 
by sugarcane in Konkan 

The Konkan region of Maharashtra is a 
humid tropic with heavy rainfall during mon¬ 
soon and clear bright sunshine from October to 
to May. Sugarcane, which prefers tropical 
humid climate, grows well in Konkan under 
irrigation like most humid regions of the world 
where it is giving high yields. In order to study 
the performance of different improved varieties 
in laterite soils of Konkan in terms of yield 


TABLE 1: Millable cane yield and bio-energy production by mgarcane varieties 


jMillabIcO 
Varieties 'cane yield.' 
(t/ha) 


(t/ha) 


Co. 1163 
Co. 740 
Co. 4ia 
Co.62175 
Co. 975 
Co. 1287 
Co. 1340 
Co. 6304 
MS.68/31 
MS.68/47 


127.2 ab 
120.4 ab 
120.9 ab 

175.3 c 

161.7 be 
164.2 c 

148.8 abc 

149.4 abc 
111.7 a 
I6I.I be 


14.5 

17.5 
16.1 
21.8 
23.8 

18.3 
18.7 

19.6 

14.7 

22.3 


Fuergy CCS 
,(10'>kg Cal}« 

lF«iim.ileil 
cane lops f 
(I/ha) 

'iBncrgy topso 
|(10« kg Cal) 

Esiimated 

bagasse^ 

(t/ha) 

bagasse* energy 
(10«-kgCal)|<^;;j« 

Energy 

harvest 

index* 

(EHI) 

1 Energy 
‘ ratio 
(tR)** 
(Fluck, 
1979)8 

57.2(32.4) 

I2.7 

31.8(18.0) 

41.9 

87 5(49.6) 

176.5(100.0) 

0.3 

19 

68.9(37.9) 

12.1 

30.0(16.5) 

39.7 

82.9(45.6) 

181.6(1000) 

0.4 

23 

63.2(35.8) 

12.I 

30.2(17.1) 

39.9 

83.3(47.1) 

176.7(100.0) 

0.4 

21 

85.8(34.3) 

17.5 

43.8(17.5) 

57.8 

120.7(48.2) 250.3(100.0) 

0.3 

28 

93.7(38.2) 

16.2 

40.4(16.5) 

53.4 

111.3(45.4) 

245.4(100.0) 

0.4 

31 

71.9(31.8) 

16.4 

41.0(18.2) 

54.2 

113.1(50.0) 

225.9(100.0) 

0.3 

24 

73.4(34.5) 

14.9 

37.2(17.4) 

49.1 

102.4(48.1) 

212.9(100.0) 

0.4 

24 

77.0(35.5) 

14.9 

37.3(17.2) 

49.3 

102.8(47.4) 

217.1(100.0) 

0.4 

26 

57.9(35.6) 

II.2 

27.9(17.2) 

36.9 

76.9(47.3) 

162.7(100.0) 

0.4 

19 

87.8(36.8) 

I6.1 

40.2(16.8) 

53.2 

110.9(46.4) 

238.9(100.0) 

0.4 

29 


Figures in parentheses t. Figures following >*• Commercial 11 sugar equivalent 1% of ■> ] t tops 
are percentage of same letter are cane sugar to 16492.9 MJ sugarcane .= 10465 MJ 

total energy N.S. IMJ ■•238.7 kg Cal yield 


33% of i. 11 bagasse Ou tput of sugar energy »cur_ Energy sugars 

sugarcane =8740 MJ Input of energy in NPK Bnergy sugar 

yield IkgN-77.5MJ +|nwgy bagasse 

1 kg P= 14.02 MJ + Energy tops 

1 kgK= 9.69 MJ 


sweet sorghum fodder beet and sugarbeet con¬ 
taining 55.4%, 10.3%, 9.5%, 14.1% carbohydrates 
are reported to yield 1523, 1583, 2158 and 
2060 gallons/ha of potential alcohol, respecti- 
vely^ Potential alcohol production is estimated 
to be I galion/14 lbs of fermentable carbohy¬ 
drates Sugarcane is also among potential 
alcohol* (3300 to 4800 iit/ha) producing crops 
by virtue of its high total sugar content (16 to 
18%) and high yield (over ISO t/ha). Presently 


and bio-energy production a varietal trial was 
conducted at the Agricultural College Farm 
Dapoii in 1975-76. The crop was planted in 
second week of January at 90 cm. in furrows 
with 3 budded 30,000 set/ha pretreated in 
agallol solution of 50 gm in 100 litres of water. 
Recommended dose of fertiliteers (140 kg N 4- 
125 kg PaO, -k I2S kg KtO) was applied. Nitro¬ 
gen was applied in four splits as 10,40,10 and 
40%, respectively at planting with whole P and 
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K, 6 to 8 weeks after planting, 12 to 14 weeks 
after plantingand 16 to 18 weeks after planting 
or at earthing up. About IS irrigations were 
given to the crop. The crop was harvested in 
the second week of January after testing the 
brix between 18 to 21% by refractometer. The 
data on millabie cane yield, commercial cane 
sugar yield (CCS), estimated bagasse and green 
top yields and contribution of these to total 
energy production has been presented in 
Table 1. 

The data in Table I reveals that the variety 
Co. 62175 and Co. 1287 gave significantly 
higher yield than Co. 1163, Co. 740, Co. 419, 
MS 68/31 but their yield did not differ signifi* 
cantly than Co. 975, MS 68/47, Co. 1340 and 
Co. 6304. 

In case of CCS t/ha the similar trend was 
observed in high yielding varieties. But the 
varieties Co. 740, MS 68/31 inspite of their low 
yields of millabie canes^yielded appreciable 
amounts of CCS in comparison to Co. 1163 
and Co. 419. 

The data on energy production through 
commercial cane sugar estimated cane top 
yields and estimated bagasse yield indicated 
that about 35% of energy comes from commer¬ 
cial cane sugar whereas about 17% comes from 
green tops and about 48% from bagasse. 

The total energy production in kg Cal/ha is 
strongly influenced by CCS on one band and 


by the millabie cane yield on the other. The 
cane yield of Co. 740 and Co. 419 had a differ* 
ence of hardly one tonne/ba but Co. 740 gave 
about 5x10* kg Cal/ha/yr higher yield of 
energy than later. Similarly, the variety Co. 
1163 gave about 7 t/ha/yr higher yield of mill- 
able canes than Co. 740, while it gave about 
5x 10* kg Cal/ha/yr less energy production due 
to low content of CCS. Same observation can 
be made with Co. 1287 as against Co. 975. 

On an average, a twelve month crop of sugar¬ 
cane from January to December produced 
about 200 X10* kg Cal/ha/yr in Konkan region 
of Maharashtra which comes to about 0.55 x 
10* kg Cal/ha/day. It is about 1.17% of the 
incident solar energy on the surface of the 
earth. 

Thus, increasing demand for commercial 
energy calls for giving utmost consideration for 
efficient energy produciion through photosyn¬ 
thesis. Use of this energy as mineral oil sub¬ 
stitute will induce farmers to shift their land 
use at least partly for efficient energy producing 
crops like sugarcane in near future, 
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SELF-DELIVERANCE OR DIGNIFIED SUICIDE 

SHASHIBHUSHAN RATH* 

Analyses the psychosomatic roots of the instinct called snicide and emphasises that in case of 
dying patients suicide is not a crime but a relief from the angst, pain and psychological stresses of an 
individual who not only is a patient but a member of bis own fafflliy, a parent airf a member tX the society. 
Suicide In such cases is never a form of seif-condemnatlon as it usually is but a dignified one, a self- 
deliverance where the patient voluntarily exits himself firom the sick-self nevertheless with »ignftwnit 
socio-economkal impact. 


A hundred years back in a magazine like the 
Nature a news item revealed that scor¬ 
pions had a suicidal tendency. We know how 
the scorpion, if surrounded by a circle of fire, 
runs the sting into its own head and so expires. 
Mr. Alien Thomson after conducting an 
observation at Lucca reported that the scor¬ 
pion when kept in a glass jar with a bright 
lamp focussed on it, it loses its head with 
excitement and then brings the curved sting 
down upon itself and pierces forcibly. In a 
moment its sorrows are over and its excite¬ 
ment amounting to despair ceases to vex it. 
It is in fact, odd to note that such a suicidal 
mania should be hereditary in scorpions 
because the dead ones cannot have reported 
to the survivors that the experiment is success¬ 
ful, while suicide is far from complying with 
the Darwinian conditions, and favouring the 
persistence of the species. 

Recently too, it was reported (courtesy UPI) 
that in Tokyo about ISO dolphins hurled 
themselves ashore in Southern Japan and 
many died despite efforts to push them back 
to sea. An official at the Children’s World 
Marine Park said the 2-3 meter long mammals 
were lying exhausted and were dying on the 
beach at Aoshima. in Miyazaki province, 
y65 km south of Tokyo. Fishermen and 
residents laboured to shove the dolphins out 
to sea but they returned as if determined to 
die. 

Suicide aid Self 

Most of the individuals undergo a suici- 
dogenic period sometime or other in their 
lives, which in fact, is a characteristic of young 
adult life. The reasons for thpse gestures , of 
hollow despair are not adequate enough to 
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explain the cause of suicide. It is also observed 
that the state of mind is a mixed one—the 
consequential action and the inherent negation. 
For example, the American teenager driving 
down the highway at 90 miles per hour is not 
necessarily going anywhere; here driving down 
is the consequential action and apparently 
going nowhere is inherent negation. 

Alienation is deep-rooted in our existence. 
It might sound simple but quoting R.D. Laing, 
“We are bemused and crazed creatures, stran¬ 
gers to our true selves, to one another, and 
to the spiritual and material world—-mad even 
from an ideal stand point we can glimpse but 
not adopt”. It is the realisation that we are 
potential but are in an alienated state we 
become outrageously violent, sometimes in¬ 
wardly and sometimes outwardly. 

We cannot understand thoroughly the 
mental condition at which a person attempts 
suicide. However, ope of the explanations given 
by neo-psychoanalysts is : *T see you, and you 
see me. I experience you and you experience 
me. I see your behaviour. But I do not and 
never have and never will see your experience 
of me. Just as you cannot ‘see* my experience 
of you. My experience of you is not ‘inside* 
me. It is simply you as I experience you. 
And I do not experience you as ‘inside* me.** 

Suicidal tendency is not a state of Insanity 
because sanity today appears to rest very 
largely on a capacity to adapt to the external 
world, the interpersonal world*and the realm 
of human coliecUveness. Doe to the estrange¬ 
ment of the outer world from the inner, any 
direct awareness of the inner world leads to 
grave risks. 

* StMl Authorite of Imga Ltd.. Darfspur Steel PIsat. 

Bolaai Ores MIdci, Bdleai—7S8037. 
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We have had accounts of man as animais, 
mao as machines, man as biochemical com* 
plexes with certain ways of their own, but 
there remains the greatest difficulty in achiev¬ 
ing a human understanding of man in human 
terms. That is precisely the reason for not 
finding any intelligibility in the suicidal 
behaviour of patients suffering from terminat¬ 
ing diseases. In other words, we cannot find 
any intelligibility in behaviour if we see it as 
an inessential phase in an essentially inhuman 
process. Scope should, be given to man to 
realise that though divided into several he is 
capable of being one. 

Doubt and Social System 

The rate and distribution of suicide is a 
property of the system : that there is some¬ 
thing about the society, the region or the 
group that generates its characteristic suicide 
rate. That is, individuals doubt about the 
value system of his fellow men, himself, the 
existing social and cultural systems makes him 
exasperating for nothing and in turn affects 
the rate of suicide. Quoting Durkheim: 
“what is the end of suffering above ail. The 
problem does not exist for the believer firm in 
his faith or the man strongly bound by the 
ties of domestic or political society. But 
more the believer doubts more does he become 
a mystery to himself, unable to escape the 
exasperating and agonising question : to what 
purpose ? No proof is needed that in such a 
state of confbsion the least cause of discour¬ 
agement may easily give birth to desperate 
resolutions. If life is not worth the trouble 
of being lived, everything becomes a pretext to 
rid ourselves of it”. 

In spite of the*^ limitations of his socio¬ 
logical theory, suicide, for Durkheim was the 
mark of civilisation in crisis, of a society 
which rejects certain of its members who have 
not managed to integrate themselves into their 
sodo-eultural surroundings. In his treatise 
on ioicide, Durkheim ^observed that suicide 
increased not only in times of depression but 
also itr. timet of rapidly increaung prosperity. 
ITe oOlfld il 'Suicide anomiqiw'. The disjunc- 


tion between goals and means, and the conse¬ 
quent strain, leads to a weakening of men's 
commitment to the goals, that Is, to a state 
of anomie. Robert K. Merlon spells out the 
logically possible ways in which they can adapt 
to this disjunction ; they may cither accept or 
reject the goals; they may either accept or 
reject the means. 

Suicide is a reaction of the outcast. It is 
a sort of safety valve or emergency exit 
that prevents the excessive accumulation of 
discontentment, frustration and unsatisfied 
wants. Quite often failure in performing one's 
role in the social set-up also leads to suicide. 
Telling things like: ‘i am such and such 
a sort of person. I invite you to deal with me 
on this basis so that you may expect certain 
things from me*' become the root cause of 
disintegration of personality unless validated 
by meeting the cultural criteria of the role. 
Confirmation of our conception about our¬ 
selves acts as a check against the emergency 
exit, which we call suicide. In a sense, we 
ourselves are responsible for the individual's 
suicidal tendency. Laing in the Birds of 
Paradise has very rightly said: “We are all 
murderers and prostitutes—no matter to what 
culture, class, nation or society one belongs to, 
no matter how normal, moral or mature one 
takes oneself to be”. 

Wbys and Mows of Self-deliverance 
The desire to commit self-deliverance can 
originate from an endless array of circums¬ 
tances like mental illness, inability to adjust 
with day-to-day transactions, and can also 
be a simple desire of an old man to die with 
dignity as a positive measure by putting an 
end to the state of unhappy dependancy on 
the members of a disinterested society that 
glorifies youth. Jains, even today, observe a 
suicidal technique known as 'Saotharo*—in 
which death is slow and is caused through 
starvation. 

Euthanasia or as is commonly known, 
mercy-killing, is derived from Qreek meaning 
a good or happy death referring to the induce¬ 
ment oC death by puttipg the incurable or 



terminally ill patient to eternal sleep, obviously 
at their own request. However, there arises 
a related question : whether a person can be 
granted a legal sanction to end his life by the 
other, not because of his debility but because 
he likes to truncate his life after a full and 
active living prior to his becoming a burden 
to his family or society. Such a sanction as a 
remedy for unbearable pain has'been given by 
Aristotle in his book Politics and also by 
Plato in the Republic. 

Euthanasia is usually understood as mercy* 
killing by ‘the other’ basing on the request 
of the terminally ill patient. It is a paradox 
in itself from the raadical point of view 
because it contradicts the Hippocratic Oath. 
The oath is the embodiment of the duties, 
obligations and ethics of the physicians which 
assures to relieve suffering, protect and pro*t 
long life. When’ the patient is in the mos 
unbearable, painful stages of a fatal disease 
like cancer, to prolong life violets the assur¬ 
ance to relieve pain, and again, to relieve pain 
by killing violets the promise to prolong and 
protect life. Under such ethical paradox, 
although no religion or law sanctions suicide, 
euthanasia by ‘oneself’ or self-deliverance 
should not be a crime nor should it be 
unethical. 

Dr. Charlotte Gilniann, herself an American 
physician, while dying of cancer penned the 
lines : “when all usefulness is assured of an 
imminent and unavoidable death, it is the 
simplest of the human rights to choose a quick 
and easy death in place of a slow and horrible 
one. The time is approaching when we shall 
consider it abhorrent to allow a human being 
to lie in prolonged agony. For this reason 
and conviction 1 have preferred chloroform to 
cancer”. 

In this context I remember Kant, for whom 
the ‘other self’ is not another Kind of object— 
for the whole concept of ‘objectness’ is foreign 
to the meaning of the *seir. The 'other seir 
therefore, is not something to be ‘known’ but 
a ‘person’ towards whom we must act res¬ 
ponsibly. A few cases are outlined below : 

James Haig’s age is 24. He is determined 
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not to live out his natural life because he is 
paralysed from neck downwards. He says, "I 
believe there is an afterlife but 1 do not know 
if it will be any better than this one”. He has 
attempted at suicide twice but has failed. 
Because of his almost total disability the 
first attempt was well organised 'with an 
assistant but at the last moment the 
assistant backed out for the fear of penalty 
(sentence for fourteen years) imposed 
on persons aiding suicide. In the second 
attempt he tried to drive his electrically 
operated wheel-chair into the river Thames 
but a few feet ahead the chair toppled 
over. However, he has confessed before the 
Observer that his wish to die still remains 
strong. Above all these, hd has told his wife 
to start a separate life so that she is not 
marked by the stigma of suicide. 

Second case is that of a leading tumour 
specialist who treats two hundred tumour 
patients a year, states that he would take his 
own life if he himself was dying of a parti¬ 
cularly painful cancer, because he doesn’t 
trust his colleagues to be able to supress the 
pain. It indicates that in such type of special 
context there is nothing wrong at all taking 
one’s own life. 

Thus suicide can be a powerful method of 
self-deliverance especially for patients who are 
terminally ill. In the recent past Exit, a not 
so well-known British group had its member¬ 
ship shooting as high as 9,000. The reason 
being the publication of a ten thousand word 
booklet titled ‘A Guide to Self-deliverance’. 
But soon after its publication it was banned 
in the UK. Recently however, a number of 
sister societies have come up in the States viz. 
Hemlock Society : Concern for Dying, Society 
for Right to Die etc. Hemlock Society plans 
to go ahead with the publication of the 
pamphlet inspite of the feu df prosecution 
because its director Derek Humphry is of the 
opinion that thousands of peopte want ^is 
information and such a publication trill create 
a climate of opinion that will tolerate fbe right 
of the terminally ill to end their own lives. 

There is nothing Wrong mexithig oneself. 
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liumphry 6rst published the title “Jean’s Way” 
in 1978 giving an account of how he helped his 
wife, a bone cancer victim to die on her own 
terms and not those of the disease that ravaged 
her body. Nearly a thousand letters and tele¬ 
phone calls from the dying and their relatives 
followed, all of them wanting to know from 
Humphry how they could end lives in extremis 
or where such data could be obtained. Assur¬ 
ing himself that a particular patient was termi¬ 
nal and not suffering from emotional problems 
he sent out photocopies of the list of lethal 
doses of commonly used drugs. 

Administration of lethal drugs like 
hexobarbitone or thiopentone by injection has 
a !-edative effect and has also been described 
as pleasant, romantic and lovely. While 
commenting on the mode of Execution the 
Royal Commission says : “in about 20 or 30 
seconds, perhaps before dose was comple¬ 
ted the drug would reach the brain. There 
would be no danger of failure if a large enough 
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The National Symposium on Pigment Metabolism 
In relation to Vitiligo 

Under the auspices of Indian Chemical 
Society and other cosponsors like lADVL 
(W.B. Branch and Central Organisations), Bose 
Institute, AlIMS, ICMR, DST, New Delhi, a 
National Symposium on Pigment Metabolism 
in relation to Vitiligo was held at Bose Insti¬ 
tute, Calcutta.on September 22-23, 1984. 

The symposium was inaugurated by Prof. 
B. K. Bachbawat, Director, IICB, Calcutta 
and presided over by Dr. B, N. Banerjee, an 
eminent Dermatologist of India. The Convener 
of the symposium Prof<»< D. P. Chakraborty, 
Chairman; Department of Chemist. Bose 
totitute called upon the Doctors and Scientists 
to take pp. a <»rdinated programine of. this 


dose were given, and the prisoner would feel 
nothing after the prick of the needle”. 

It should be the fundamental right of every- 
man to die a dignified death. Minoo Masani 
has set up an Indian branch of the Society for 
the Right to Die with Dignity (SPRDD). 
There are already 27 branches all over the 
world with many eminent writers, doctors, 
scientists, lawyers and industrialists as its 
members. 

In Steppenwolf, Herman Hesse has put in a 
succint way : “Finally, when be was about 47 
years old, Harry had a happy, not entirely 
humourless thought. He .set the date of his 
fiftieth birthday as the day on which he would 
allow himself to commit suicide. On that day, 
he agreed with himself that he would be free to 

use or not to use that emergency exit.”. Let 

us die the Cleopatra’s death which i.s nothing 
but dignified suicide. Death, one day, will no 
more remain a gnome, a dread but instead will 
be a sort of relief, an exit, a deliverance. □ 


subject of interdisciplinary scientific investiga¬ 
tion to fight the national malady which in 
consideration of its incidence was next to' 
tuberculosis and leprosy in India. Speakers 
from different parts of India and Prof. A. B. 
Lerner of the school of Medicine. Yale Univer¬ 
sity, U.S.A., spoke in the meeting. Prof. 
Lerner put forward that abnormal melanoma 
cells were responsible for this malady. Neuro¬ 
genic factors may be contributory to this 
malady. Dr. B. N. Bchl, Director Skin Insti¬ 
tute, New Delhi, suggested that different 
etilogical factors are presumably at play in 
different individuals. Hence, the treatment 
has to be individualised. Prof. S. K, Panja 
in his talk suggested that histamine is jg toxic 
mediator for the pathogenesis of Vitiligo. Prof. 
R. K. Panja presented bis data on the role of 
hypothalamus in Vitiligo. Dr. A. K. Dutta 
presented a review on the basis^of his data on 
clinical observation that the cases should be 
classified into difibrent groups. Prof. D. P; 
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Chakraborty in his lecture spoke on the intro¬ 
duction of pure psoralen as a chemotheraputic 
agent in 19S7 by himself and Dr. A. K. Roy- 
chowdhury and its efficacy as the best of the 
group of drugs used in Vitiligo. The lecture of 
Prof. J. N. Cbatterjee on the synthesis of com¬ 
pounds related to psoralen was presented by 
Dr. D. Mai. Prof A. Ramaiah of AIIMS spoke 
on the modification of the solubilized enzyme 
tyrosinase from melanosormal fraction on 
exposure to pH 5.0 on citrate. Prof. D. P. 
Mukherjee spoke on the anthropological 
genctical aspects of the disease. The frequency 
of the disease in different strata of the society 
their geographical location in India were also 
mentioned. The physiological aspects of 
Vitiligo patients were discussed by several 
workers. 

A resolution requesting the publishers of 
various dictionaries to state correct meaning 
of Vitiligo, as a disease of the pigmentory dis¬ 
order instead of a variety of leprosy was 
passed by the general meeting of the Sympo¬ 
sium. □ 

D. P. Chakraborty 


Highlights of Research and Development under 
Department of Atomic Energy during 1983-84 

India’s programme for the utilisation of 
atomic energy for its economical development 
made rapid strides during 1983-84. The power 
reactor (unit-I) at Kalpakkara designed, 
engineered and built entirely by Indian Scien¬ 
tists and engineers, attained criticality on 
July 2, 1983 and was synchronised to the grid 
by the Prime Minister on July 23, 1983. India 
is thus one of the few countries in the World 
capable of designing, building,. fuelling and 
operatingj)ower reactors entirely on its own. 
The power reactor (unit II) at Rawatbhata 
achieved record performance with an operating 
factor of 85.33 percent during the year. In 
the latter half of the year the heavy water 
plants at Baroda and Tutiporin diave been pro¬ 
ducing their targetted quahtities. 


R&D at BARC: Research and develop¬ 
ment activities at the Bhabha Atomic Research 
Centre (BARC) moved forward contributing to 
the building up of the nuclear power pro¬ 
gramme of the country with significant spin¬ 
offs in the fields of space, defence, industry, 
agriculture and medicine. Founded in 4957 at 
the Atomic Energy Establishment at Trorabay, 
BARC’s activities cover diverse fields such as 
physics, chemistry, engineering, metallurgy, 
reprocessing, fuel fabrication, waste manage¬ 
ment, radio-isotopes, electronics instrumenta¬ 
tion, lasers, biology, agriculture, food techno¬ 
logy, radiation medicine etc. 

Research Reactors : In the field of research 

\ 

reactors expertise from design to operation 
stage has been fully developed. The country’s 
MW swimming pool reactor APSARA built in 
1956, countinues to be used for isotope pro¬ 
duction and physics experiments. 

The 40 MW CIRUS reactor, operating 
since 1960 has provided valuable production, 
experimentation and training facilities. Commi¬ 
ssioned in 1961, ZERLINA—the zero energy 
reactor, was decommissioned in 1983 after 
rendering useful service fn studying new reactor 
concepts and components. 

The zero energy fast reactor assembly 
PURNIMA was built inl972 and is presently 
under modification to operate using uranium 
(233) fuel (PURNIMA II). Another mini-pool 
reactor also containing uranium (233) as fuel, is 
under construction at Kalpakkam, for neutron 
radiography experiments. 

A new high flux indigenous reactor at 
Trombay, called DHRUVA will be commi¬ 
ssioned in 1984. DHRUVA is a natural 
uranium heavy water moderated reactor of 
100 MW thermal power and incorporates 
several new features including a new fuel 
concept. * 

Nuclear Fuel Rtsearch & Development i 
Since the inception of atomic energy pro¬ 
gramme, R&D efforts have been directed 
towards Achieving adfreliaace in meeting the 
ftiel' needs of the reactors. The Uraniom 
Metal Plant at Trombay, which produced its 

SCIENOB AND CULTURE, NOVlfMBRR, 198^ 


310 



first ingot of fuel in January 1959 was parti¬ 
ally recommissioned during the year. 

Fuel elements and subassemblies for CIRUS 
reactor and metallic uranium fuel clusters and 
other components for DHRUVA reactor were 
fabricated. Design and fabrication work for 
the new plutonium rich carbide fuel was under¬ 
taken at BARC. Development work on 
uranium (233) based fuel fabrication as well as 
R & D work in thorium utilisation was carried 
out. 

Reactor Research Centre : The Reactor 
Research Centre was established in 1971 at 
Kalpakkam, Tamil Nadu, to carry out develop¬ 
ment of sophisticated breeder technology. The 
Fast Breeder Test Reactor is expected to be 
commissioned towards the end of 1984. This 
is a 40 MW thermal sodium cooled reactor. It 
will generate about 15 MW of electrical power, 
using mixed carbide fuel developed and manu¬ 
factured at Trombay. lJ))oratorie8 have been 
commissioned for handling active materials, 
reprocessing and separation of plutonium, 
8odi|^, materials development, reactor engi¬ 
neering, electronics and instrumentation, and 
safety research. 

Work on the design of 500 MWe Prototype 
Fast Breeder Reactor commenced and prelimi¬ 
nary reports prepared. 

Centre for Advanced Technology ; Work on 
setting up the Centre for Advanced Techno¬ 
logy at Indore commenced on February 19, 
1984 with the unveiling of a plaque by the 
President. 

The Centre will work on a variety of 
advanced and frontier twhnologies which have 
been engaging the attention of BARC, such as 
accelerators, lasers and fusion. The Centre 
will evolve designrfor large high enery accele- 
retors, laser systems for fusion investigations 
and advanced MHD systems etc. 

Variable Energy Cyclotron Centre (VECC ): 
VEC, set up at Calcutta by BARC, is emer¬ 
ging as a national research facility with the 
major users being scien^ti from universities 
througout the cmmtry. Ap additional beam 
transport channel and radiofrequency system 
wwe eoQimicrioned this yeftr. 


Magnetohydrodynamics {MHD) Project : 
BARC, in collaboration with BHEL, has been 
engaged on the development of an experimen¬ 
tal 5 MW MHD plant at Tiruchirapalli, Tamil 
Nadu, the construction work of which was 
largely completed. The plant is expected to be 
in operation in 1984. 

Support to Basic Research in Nuclear 
Sciences: In addition to the High Altitude 
Research Laboratory at Gulmarg, National 
Research Laboratory at Srinagar and Seismo¬ 
logy Station at Gauribidanur, institutions 
aided by DAB like the Tata Institue of Funda¬ 
mental Research and the Saha Institute to 
Nuclear Physics, Calcutta are engaged in 
research geared to achieve self-reliant base in 
nuclear science and technology. DAE also 
supported research and development work in 
various disciplines related to atomic energy 
in Indian universities and other academic 
institutions by giving project-linked financial 
assistance and fellowships. The Department 
also provided grants to institutions for the 
development of mathematics. During the year 
Rs. 1.3 crores were allocated by DAE as grants- 
in-aid to universities and institutions. □ 

Nuclear India 


Active manganese dioxide 

Manganese dioxide is a good conductor of 
electricity and is largely used in the manufac¬ 
ture of dry cells. Since production in the 
country is not adequate, active manganese 
dioxide has to be imported every year in consi¬ 
derable quantity. 

Though pyrolusite is the common source 
of manganese compounds, the difficulty is that 
manganese salts when heated with oxidising 
agents such as nitric acid, potassium perman¬ 
ganate, nitrosyl chloride as well as aufflonia 
plus bromine does not yield pure manganete 
dioxide. Although pore manganase dioxide 
can be produced by heating imatiganese nitrate 
to a temperature of about degree centi¬ 
grade, the method isnot toffictent to meet 
commereially demands of active manganese 



dioxide. Again, though active manganese dio* 
xide can be obtained by electrolytic method, 
its feasibility, however, lies where electricity is 
cheap. But this process does not seem to be 
appropriate at present since production of active 
manganese dioxide requires a large amount of 
power varying from 6000 to 7000 KWh for 
each tonne of the material. 

Researchers of the Regional Research 
Laboratory, Bhubaneswar revealed* that for 
the purpose of obtaining active manganese 
dioxide, a low-grade manganese ore even can 
be employed. The process consists in treating 
ground ore with ferrous sulphate when the 
corresponding sulphate is formed. Ammonium 
sulphate can also be used. These sulphates 
are then converted into the carbonates or 
the hydroxides. Both on heating produce 
manganese dioxide. This operation is called 
calcination and the sulphate production the 
sulphatisation. One of the advantages of 
using the process is that active manganese 
dioxide can be produced from any kind of ore 
available indigenously. □ 

P. C. Bhattacharyya 

Research into mine safety 

Greater safety and more efficiency in the 
coal industry is the aim of Australian Govern¬ 
ment-funded research into methane-gas drain¬ 
age from mines. 

Gas drainage is a technique by which gas 
is extracted from the coal seam and taken to 
the surface. This reduces the risk of outbursts 
of gas and coal at the workface—the possibility 
of explosions and fires, ft markedly reduces 
the problems of ventilation and improves 
productivity. 

The project has proved extremely effective 
in reducing the methane concentration in the 
mine working area and the risk of outbursts. 
As a result, more coal can be won. Recovery 
has been increased and operating costs have 
been reduced. Subject to market availability 
the mine, West Cliff Colliery in New South 
Wales, is now able to mine in a year op to one 
tntllion tonnes more of the export-coking eoal 
A pilot plant has been installed to use the 
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vented methane to generate electicity. □ 
Australian Information Servieo 

Garden-Waste shredder 

Gardeners will be able to convert garden 
rubbish into soil-enriching mulch by using a 
cheap portable device invented by a South 
Australian lawnmower serviceman, Kenneth 
Schuppan. The attachment fits under conven¬ 
tional rotary mowers and uses the blades to 
shred organic matter into garden-ready mulch. 
An additional power unit i.s not required, 
which gives the device a significant cost advan¬ 
tage over other shredding systems. □ 

Australian Information Service 

New-style desalination system 

Australian engineers have developed a con¬ 
tinuous magnetic ion-exchange system for 
desalting large amounts of brackish water by 
using specially treated resins in a process 
sought unsuccessfully in other parts of the 
world for about 30 years. 

The demonstration plant, with a i:«oduc- 
tion capacity of one million L of potable 
water per day, is capable of desalting enough 
brackish water to supply a town of up to 
10,000 people with sufficient cooking, drinking 
and washing water for a year. 

The system—Sirotherm—is a joint project 
between Australia’s Commonwealth Scientific 
and Industrial Research Organisation (CSIRO), 
Perth’s Metropolitan Water Authority (MWA) 
and private industry. The system uses magne¬ 
tised ion-exchange resins, specially developed 
by the CSIRO and iGl, to lift the salt from 
brackish waterand a hot-water process removes 
the salt. 

A major advantage of the process over 
other desalination system is its capability for 
continuous regeneration. The plant never has 
to be shut down and this gives st a ^eat merit 
in operating simplicity and improved operating 
economics. Another benefit is that it only uses 
cheap low-grade heat in its operation and if 
necessary it could um solar heat for some 
stages. □ 

AuMralianltfonm^lon. Service 
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BOOK REVIEWS 


THfe Sttlbanitras—S. N. Sen and A. K. Bag. 

Publisher: Indian National Science Academy, 

New Delhi, 1983. Pp. 293. Price Rs. 85/-. 

DifTerent sciences have flourished at 
different times in different societies. They 
have been directly related to the habits, modes 
of thinking and the social organisations of 
those communities. This itself is an interes¬ 
ting study—the logical connection between the 
habits and rituals and the technologies evol¬ 
ving out of those practices, between the cul¬ 
ture and the specialised branch of knowledge 
which evolved out of that culture. 

History of science has recently emerged as 
a separate academic discipline. This calls for 
the active co-operation of scientists as well as 
historians so that the intellectual activity 
which began since man first came to grips with 
nature can be studied from a variety of 
angles. 

It is very gratifying to see that the Indian 
National Science Aculemy has taken upon 
itself the task of initiating researches on the 
sources of history—to provide the ready raw 
material so to speak for the serious scholars 
and historians. Until very recently the edu¬ 
cated Indian was conditioned to believe that 
all light came from the west and science had 
its sacred origin in Greece. It is time the 
younger generation were given a more perva¬ 
sive and neutral view of history. 

The widely accepted belief that geometry 
had its crude origin as a set of practical rules 
for mensuration and-land-surveying in ancient 
Egypt and Babylon Is now being questioned. 
Scholars are now of opinion that the knowledge 
of geometry needed for the purpose of land 
measurement was only an approximate know¬ 
ledge. The theory, that exact geometry arose 
out of land surveying in JPgypt or Babylon is 
0(4 supported evid^bce. On the other 
hand geometry in the senw of an exKt science 
l^eyelt^ed from the techniques of the masons, 
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architects and engineers. This clearly points 
out to the evidence we have from Indian cul¬ 
tural history and in a different technological 
context, namely that of brick-making and 
brick-laying. 

The Pythagorus theorem was also known 
to ancient Indians, who came upon it by way 
of constructing square and rectangular shaped 
alters. This geometry has come down to us 
as codified in a class of literature called the 
SULBA SUTRAS. 

Thanks to the painstaking work done by 
S. N. Sen and A. K. Bag—This volume provide 
us with a glimpse, showing us how the deve¬ 
lopment of geometry and algebra was inherent 
in our scriptural tradition. The Sulbasutras 
are manuals for the construction of altars for 
fire-sacrifice. Of the various composers of 
these formulas or sutras they have selected 
four—Bandhayana, Apastamba, Katyayana 
and Manava. The original Sanskrit texts are 
given in Roman script along with their English 
translation. In the third section of the book we 
have the commentaries given by Sen and Bag. 

In the commentary the units of measure¬ 
ment used by the sutrakars are discussed and 
explained not in the order in which they 
appear, but edited according to importance 
and avoiding overlapping. The mathematical 
significance of the text can be well understood 
from the way methods of constructing squares 
and transformation of geometric figures, 
heights, distances positions etc. are mentioned, 
even placement of bricks for each layer is to 
be done in accordance with special roles. 
Bandhayana proposes two types for making a 
fire—altar in the form of a falcon with curved 
wings and extended tail. Apastamba gives the 
formula for two variations of the same figure. 

There is a lot of controversy regarding the 
exact time and place of the writing of these 
sutras, but there is general agreement that the 
sutras were composed between 800 to 500 B.C. 
The involved and irregular forms used by the 
first two put them very de^oitely before 
Panlni. The evidences put forwmd by various 
scholars have been discussed in the fntroduc- 



tion. There is an equally valuable index of 
technical terms used in the original text. Sen 
and Bag deserve our thanks, not only for the 
stupendous labour involved in the compilation, 
but also for their cool, rational analysis, parti¬ 
cularly because the whole thing is submerged 
in religious rituals. The structures were sup¬ 
posed to have special significance—part magi¬ 
cal part relcgious, for example, in order to 
ensure entry into heaven, the altar had to be 
made in the shape of a falcon. For the des¬ 
truction of one’s enemy, the altar was to be 
built in the shape of a chariot-wheel. The 
shape of the altar was connected with specific 
desires, or wishes to be fulfilled. But along 
with this kind of faith flows reason—how 
exactly to construct the altars and a thorough 
knowledge of the technology involved. □ 

Enaksht (^hatterjee 

Catastrophe theory and applications, Ed. D. K. 

SInha. Pnblishcr: Sooth Asian Publishers 

Pvt. Ltd., Pp. xii t-158. Price Rs. 75/-. 

There is, hardly, any branch of science to 
which the catastrophe theory has not been 
applied. Unfortunately only a few books are 
available which simultaneously bring out the 
basic contents of the catastrophe theory along 
with examples of their applications to various 
disciplines. The current publications, which 
arose out an interdisciplinary seminar conduc¬ 
ted in 1979 at Jadavpur University, admirably 
fulfils the dual purpose of acquainting research 
workers with the recent trends and develop¬ 
ments in catastrophe theory and providing 
examples of useful applications of the theory 
in physics, bio-physics, earth sciences, medical 
sciences and linguistics. 

The first six papers of the present volume 
have been written by Prof. E. C. Zeeman alone 
or with his colleagues, who, as is well known, 
is perhaps the most important mathematician 
who has been responsible from enlarging the 
scope of Catastrophe theory as a mathematical 
method discovered by. Rene Thom to describe 
evolution of forms of nature to its present 
extensions covering large areas of pure and 

314 


applied mathematic. In the first paper 
Zeeman has discussed the seven elementaiy 
catastrophes, his famous catastrophe machine 
and application of Catastrophe theory to 
factors governing aggressive behaviour in 
animals. In the following articles, appli¬ 
cations of catastrophe theory to the stability 
theory and light caustics have been discussed. 
In the next paper Zeeman along with Smith 
and Harrison have analysed some discontinu¬ 
ous processes associated with Baysian decision 
theory. Zeeman has discussed the applications 
of Catastrophe theory to the anorexia nervosa 
and its cure by trance theraphy. In the next 
paper Prof. Zeeman has given replies to some 
of the questions raised during the seminar on 
general theoretical aspects,-as well as of their 
potential fields of applications. In the follow¬ 
ing paper Prof. C. K. Majumdar has discussed 
the application of Catastrophe theory to phase 
transitions and nuclear fission. In his paper. 
Prof. J. N. Kapur has examined the problem 
of competition of species from three points of 
view viz. Lotka-Volterra theory, the theory 
of games and Thom-Zeeman Catastrophe 
theory. In an interesting article Dr. A. K. Roy 
has described how a logics-mathematical 
theory of languages can be developed. This 
has been followed by a paper on the language 
aspects of Catastrophe theory. Biomechanical 
applications of Catastrophe theory have been 
discussed by Prof. D. K. Sinha while applica¬ 
tions to earth sciences have been discussed 
by Mitra and Sinha. Bifurcations of time 
periodic solutions which are important in the 
investigations on regulatory biochemical net¬ 
works has been examined by Dr. A. B. Roy 
using Catastrophe theory, while applications 
of bifurcation theory in physical and bio¬ 
chemical systems have been considered by 
Dr. D. Sen. An important feature of the book 
is an extensive bibliography «n Catastrophe 
theory prepared by Or. Poston and Stewart. 

Apart from a few minor printing enors, - 
the book is almost f^ee from blemishes. The 
editor jsnd the organisers of the seminar 
deserve full credit for their valuable conttfbu- 
tioas in this fidd. □ 

A. If. Gho9e 
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SCIENCE CORNER 


Articles published in this section are for etodents and 
general readers for nndenstanding science in the perspective 
of its fundamentals. We invite science teachers and scientists 
for contributing articles to this section. Also we shall 
appreciate comments from our readers on the articles pubUshed 
in this section.—£e/. 


ACCELERATORS AND THEIR RECENT APPLICATIONS 

S. B. KARMOHAPATRO* 


W lTEl the dawn of the present century, the 
discovery of radioactivity by fiacquerel 
and Curie made a revolutionary change in our 
ideas about matter. To {iroduce artihcialiy 
radioactive substances from the stable elements, 
fast projectiles of charged particales were 
needed. Dirac predicted an antielectron or 
positron even an antiproton. Since the proton 
was 1836 times as massive as the electron, the 
formation of Antiproton required at least 1836 
times as much energy as the formation of a 
positron. We had to wait for the development 
of accelerators for accelerating subatomic 
particles to sufficiently high energies. 

In 1928 John D cockroff and Earnest Wal¬ 
ton developed a machine to accelerate protons 
400 thousand electron volt. One clectronvolt 
is equal to the energy developed by an electron 
accelerated across an electric field with a 
potential of one electronvolt. With protons 
accelerated in this machine, they were able to 
break up the lithium nucleus, and for this work 
they were awarded the nobel prize for physics 
in 1951, Next Van de Graff developed an elec¬ 
trostatic generator and could accelerate protons 
to 8 Mev. 

Another method gRve birth to the linear 
accelerator in 1931 in which particles are driven 
down a tube divided into Imstions. The driving 
force'Is an alternating electric field, it is 

namaged fo simh a way that as tiie partteles 

■ * 


enter each successive section, they get another 
push. Since the particles speed up as they go 
along, each section must be suitably longer 
than the one before, so that the particles will 
take the same time to get through it and will 
be in phase with the proper timing of the pushes. 

A better idea conceived by E. O. Lawrence 
was given shape in a cyclotron in which the 
particles travel round a circular path. A magnet 
could bend them in such a path. Each time 
they completed a half circle, they would be 
given a kick by the alternating field. As the 
particles speeded up, they would move in wider 
circles and take the same time for each round 
trip, since in wider circles their velocities 
increase. By 1939, laboratory in the University 
of California bad a cyclotron to raise proton 
energy to 20 Mev. Lawrence, the inventor of 
the cyclotron was recognised with the nobel 
prize in physics in the same year. 

The acceleration due to cyclotron itself had 
to stop at about 20 Mev, because at thatener^, 
the particles were travelling so fast that the 
mass increase with velocity—an effect predicted 
by Einstein’s theory of Relativity—became 
appreciable. This increase in mass due to high 
velocity causes the particles to start lagging 
and falling out of phase with the electricail 

*Saha Institute of Nuclear Physics, 1/AF, Bidhannagar, 
Odctttta*64. 
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kicks, the remedy was worked out by Vek¬ 
sler and McMilan by synchronising the altera¬ 
tions of electric field with the increase in mass 
of the particles. Such modification of cyclotron, 
called synchro-cyclotron could be built up to 
raise the energy to 800 Mev. 

Electrons being lighter particles have sepa¬ 
rate problems for acceleration. To be useful 
in smashing atoms, the light electrons had to 
be raised to much higher speed than protons. 
The cyclotrons could not work for electrons, 
because at the high velocities needed to make 
the electrons effective, their increase in mass 
was loo great. In 1940, Kenst designed a trans¬ 
former device which balanced the increasing 
mass with an electric field of increasing strength. 
The electrons were kept in the same circular 
path instead of spiralling outwards. The instru¬ 
ment was named betatron, after beta particles. 
They can generate electrons upto 340 Mev. 

A slightly different design called Electron 
Synchrotron was built by Coward and Barnes 
in 1946. These raise electrons to 1000 Mev, 
but cannot go beyond, because electrons 
moving in a circle radiate energy at increasing 
rates us velocity is increased. Such radiation 
produced by an accelerating particle is called 
Bremstrahlung, a german word meaning break¬ 
ing radiation. 

Taking lessons from the betatron and elec¬ 
tron synchrotron, physicists working with pro¬ 
tons began about 1947 to build proton synchro¬ 
trons which like-wise kept particles in a single 
circular path This was helpful iu saving on 
weight. When particles move in spiralling 
paths, a magnet must extend the entire space of 
the spiral to keep the magnetic force uniform 
throughout. With the path in one circle, the 
magnet need be only large enough to cover a 
narrow area. Because the more massive proton 
does not lose energy with motion in a circular 
path rapidly as does the electron, physicists 
could surpass the 1000 Mev limit with a proton 
synchrotron. 1000 Mev is 1 Giga-ev. greek ward 
for gi. Brook-haven National Laboratory, in 
1952, completed a proton synchrotron called 
cosmotron that reached 2 to 3 Oev. Two years 
later University of California develqp^ a 
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bevatron producing particles 5 to 6 Oev. tn 
1957 Soviet Union reached 10 Gev with their 
phasotron. 

But by now these machines seem to be pig¬ 
mies in comparison with accelerators of newer- 
type called the strong focussing synchrotom. 
The limitation on the Bevatron typg is that 
particles in the stream fly off into the walls of 
the channel in which they travel. The new type 
counter-acts this tendency by means of alternat¬ 
ing magnetise fields of different shape which 
keep focussing the particles in a narrow stream. 
This incidentally further decreased the size of 
the magnet required for the energy value 
attained. Where particle energy was increased 
fifty fold, the weight of the magnet involved 
was less than doubled. 

In the year 1959 the European Committee 
for Nuclear Research (CERN) a cooperative 
agency of 12 nations completed in Geneva a 
strong focussing synchrotron which reached 24 
Gev. Brookhaven constructed one reaching 30 
Gev and the soviet union completed a similar 
machine of 70 Gev energy. CERN has been 
operating a super synchrotron of 270 Gev 
energy. A few others are completed or are near 
completion. 2000 Gev Synchrotron under 
development in the Fennilab requires special 
mention. 

The idea has been welcome of having two 
accelerators iu tandem so that a beam of 
energetic particles collides head on with 
another beam moving in the opposite direction. 
This will quadrupoie the energy involved 
over the collision of one such beam with a 
stationary object. 

Electron-positron collider or proton anti- 
proton collider synchrotron is a single machine, 
in which the collision occurs in the same mag¬ 
net because of the opposite charges of the 
particles. CERN super-proto|g^ synchrotron as 
an antiproton collider reaches 540 Gev energy. 
A 50 Gev positron-electron collider is under 
construction at CERN. 

From cosmotron to super syochrotroo, the 
range of the modem sync^oU'on compriw a 
marvel in instrunwntalion. Like the lamp. 
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of AUdiii, Physicist! use these machines for 
what they ask for. 

With merely the Bevatron, man at last came 
within reach of creating the antiproton. In 19SS 
Chamberlain and Segre bombarded copper 
with 6.2 Gev protons for many hours and 
definitely detected at least 60 anti>protons. 
They received the nobel prize in 1959 for their 
discovery. 

The discovery established the basis for the 
existence of antimatter, a new concept in 
physics, predicted by Dirac long before. 

Synchrotrons have helped as meson facto¬ 
ries to discover a large number of elementary 
particles. These particles have changed our 
conventional concepts about matter and force. 
Particle physics is now a new subject sometimes 
called high energy physics, since the exotic 
particles are achieved through the collision of 
high energy particles. 

Recently attempts are made by physicists to 
unite the cosmology and particle physics. 

It is believed that the origin of the universe 
is due to an explosion called bigbang. In the 
moment of such creation ail the four forces 
gravitation, strong nuclear force, weak nuclear 
force of j3-decay. Electromagnetic forces 
were united together. At a moment, the 
force of gravitation separated, next the strong 
force. At the instant of 10~^‘ sec after the 
bigbang, electromagnetic force and weak 
force were unitedly was an electro-weak 
force not separated from each other. 


GI^ow, Abdus Salaih and Wienberg theoretic 
cally showed the existence of the electroweak 
force and predicted the existence of and 
particles by the electroweak theory. In 1979 
they were awarded nobel prize, when a notable 
experimenter was heard to remark on learn¬ 
ing the news “does this mean they will have to 
give the prize back if we do not find the Z or 
W“. The question was to remain a hypothetical 
one. Thanks to the synchrotron which proved 
the prediction true. In 1983 the super proton 
synchrotron as proton antiproton collider run 
at an energy 540 Gev, definitely proved the 
existence of centered around 81 Gev and Z” 
at 93 Gev at the rest mass energy, predicted 
by the theory. For conducting the experiment 
Rubbia and Meer have been awarded Nobel 
prize in physics in 1984; Meer was responsible 
for devising the stochastic cooling method to 
concentrate the Antiproion beam sufficient for 
interaction with the protons from the opposite 
direction to produce detectable W- and . 
The detector systems UAl and UA2 operated 
by the scientists of CBRN unequivocally pro¬ 
duced the said intermediate vectoi Bosons, the 
exchange particles of the weak force. The 
experiment is described to be the most difficult 
one and to be one of the greatest achievements 
in science in the present century. 

The 2000 Gev machine at Fermi lab when 
completed will provide the highest energy with¬ 
in the reach of the physicists and will unveil 
many exotic phenomena which are not even 
imagined with a human mind. □ 
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LETTERS TO THE 
EDITOR 


*KHDiar Jal’—a catfish fishing method of 
Hoogbly>Matlah estuary 

Fishing methods of Hooghiy Matlah estuary 
have been described in detail by a number of 
workers in the past^~^. But for a very brief 
mention regarding fishing with the help of 
bush^, no account is available in literature 
regarding a barrier type of net, locally known 
as’KumarJar, the principal net for catfish 
fishing, employed in lower reaches of Hooghly- 
Matlah estuary (Sunderbans area). This me- 
thod of fishing was observed in detail by the 
authors while the senior author was working 
on biology and fishery of the canine catfish- 
eel, Plotosus canius Hamilton. 


as, each wing is m in length. The height 
of the middle piece is 7.5*8 m and the wings 
about 3.5*6 tn. The foot rope is weaved, like 
garland, with small fire clays which work as 
sinkers. The entire length of the net is variable, 
according to the area available for operation 
and manpower availability. , 

This net is operated near the bank having 
low water level. Twelve to fifteen days before 
actual operation, a bush, comprising of a 
bundle of split bamboo poles, is placed in a 
selected place in the river. The split bamboo 
pieces are tied at the top and their bottom 
frde ends are fixed in the river bed (Fig. 1). 
Dead goat guts or small dead animals are tied 
within the framework of the bush to attract 
carnivorous fishes. When the^ fishes get accu¬ 
stomed to feed in the bush urea in 12-15 day’s 
time, a sizeable area around the bush is en¬ 
circled with bamboo poles (stake poles) pitched 
in the river bed at an interval of 3-3.5 m. 
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‘Komar Jal* consists of three pieces of nets, 
one middle piece and two wings, with foot and 
head ropes (Fig. 1). The mesh-size gradually 
increases from foot rope end to head rope end 
and ranges between 6-12 mm. The length of 
the middle piece varies betwemi 30*36 m, where* 
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during the ebb, tide period, without disturbing 
the bush. Now the foot rope of the net is 
buried in the river bed towards the bosh side 
of these poles in such a way that no is left 
betWQBn the foot rope and the river bed. The 
wings are fixed towards embankment and the 

SCIBNCB AND CULttm& NQVfiMBBR, ]$84 




middle part towards the deeper water area. As 
the high tide reaches its peak, the net is fully 
stretched and the head rope is tied with the 
top of the stake poles. In this way a semi> 
ciixle enclosure is made of the net, ensuring 
that the fishes which have come to feed in the 
bush area are unable to escape. When the 
ebb«tide starts, the foot rope is gradually 
dragged from the wing end towards the shore. 
The process of dragging is very slow and gentle. 
The bush is pulled off when the foot rope 
reaches near it. Ultimately, the foot rope of 
the middle piece touches the shore and the two 
wings overlap each other. As such, a bag is 
formed at the middle portion of the net and all 
fishes get slowly driven to this bag. At this 
stage, the head, rope is untied, simultaneously, 
by a number of fishermen, at all points, and 
brought to the shore, thus, covering the top of 
the bag. The captured fishes (mostly different 
species of Mystus, P. canius and other estuarine 
catfishes) are then removed. 


Antf-baeterial and aiitl*ftngal activity of loan 
new UsKstyryl) snIphonM 

The sulphones are probably best known in 
therapy and in agriculture^**. The discovery 
of dapsone, 4,4'*diaminodiphenyl suiphone, 
as potential drug against leprosy has revolu* 
lionised its whole treatment*. The sulphones 
are well known as fungicidal* and anti-leprotic 
agents*. Marked anti-tubercular* and anti¬ 
bacterial*activities are reported for 
sulphones. Vinyl sulphones possess the 
fungicidal^® and anti-tumour activity**. The 
following new bis-(styryl) sulphones were 
synthesised and evaluated for their fungicidal 
and bactericidal activities according to the 
modified paper disc method of Thornberry**. 
The results are presented in Tables 1 and 2. 

Ar-CH=CH-SO,-CH-CH-Ar 
Compound Number Ar 
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1 

3-CIC,H, 

2 

3.4-CI,C.H. 

3 

2-FC,H. 

4 

4-FC.H^ 

5 

2-CH.C,H. 

6 

3. 4-(CH;0),C,H. 

7 

2. 3-(CH.O).C.H, 

8 

4-CH,0 C,H, 

9 

2,5-(CH,0),C,H, 

10 

2-NO,C,H, 

11 

3,4-(-0-CH,-0-)C,H, 

12 

3-PyrklyI 
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TABLE 1! Aati*flHgal actMtjr of twdvc niliiliOMi 





Zone of Inhibition** 





Compound 

number 

Helminthospo- 
ruim oryzae 

Coryiutpora 

casslieola 

Aspergillus 

niger 

Alternaria 

solani 


PMzoetonia 

solani 

PeneillHm 

notatum 


1000 50 

ppm 

1000 SO 
ppm 

1000 50 

ppm 

1000 50 

ppm 

1000 

ppm 

SO 

1000 50 

ppm 

1 

4- + 

- 

4-4- 

+ + - 

4- 4- 

- 

+ 

- 

% 

2 

+ + 

- 

4- 

+ 

4- 4- 

- 

- 

- 

4- 

3 

+ + + 

- 

(■ + + - 

+ 4* 4* 

4’ 4* 4- 

- 

4- + 4- 

- 

4- 4- 

4 

+ + 

- 

4- 4- 

4- 4- 

4- 4- 

- 

4- 4* 4* 

- 

+ 4- 

5 

+ + -I- 

•* 

■» f 

+ + 

+ 4- 

- 

4- 

- 

4- 4- 

6 



- 

4. + 

+ 

- 

- 

- 

+ 

7 

h + + 

*• 

f 4 4- 

+ + 

+ 4- 

- 

4- 4- 

- 

4- 4- 

8 

f- 

- 

4. 

+ + 

4- 4- 

- 

4- + 

- 

4. 

9 

4- 

- 

1-4- 

4* 4* 4- — 

+ 4- 

- 

+ 4 

- 

+ 4-4- 

10 


- 

.f 

+ 4* 

+ 

- 

4- 

- 

4- 4- 

11 

4- 

- 

- 

+ 

- 

- 

4- 

- 

- 

12 

+ + 4* 

+ 

+ + + + 

+ + + + 

4- 4- 4- 

4- 

4- 4- 4- 


+ 4* 4- 4- 

I'hiram 

+ f- + + 

4* 4- 

+ + + ■>■ + + 

++++ ++ ++++ ++ ++++ 4 

■ + 

4- + 4- 4- 4-4- 

*• + 

+ + +• 

and - 

indicates zone diameter between 6*8 mm, + + 

indicates zone diameter between 15*20 ram, + + + + 
indicates no inhibitory zone. 

indicates zone 
indicates zone 

diameter between 9-14 mm, 
diameter mote then 20 mm 




TABLE 2 : 

Aati-lHicterlal activity of twdve snlphoncs 






Zone of Inhibition** 




Compound 

number 

Rhizobium 

Japonieum 

Baeillus 

sttbtilb 

Xantbomonas 

oryzae 

Pseudomonas 

vitieola 


1000 

50 

ppm 

1000 50 

ppm 

1000 

ppm 

50 

1000 

so 

1 

4- 4- 

- 

4- 

4- 4* 

- 

4- 4- 

> 

2 

4- 4- 4* 

- 

4- 4* 

4* 4 . 

- 

4. ^ 

- 

3 

4- 4- 4- 

- 

4-4- 

4- 

- 

+ 

- 

4 

4- 4- 

- 

4- 4- 4- 

4- 4- 4- 

- 

4- 4- 4- 

- 

S 

4- 4- 

- 

4- 4- 


- 

+ 

- 

6 

4- 4- 

- 

4- 4- 

- 

- 

- 

- 

7 

4* + 

- 

4-4- 

+ + 

- 

4. 

M 

8 

- 

- 

- 

4- 

- 

4- 

- 

9 

4 - + 

- 

4-4- 

+ 

- 

4- 

- 

10 


- 

4- 

4- 4- 

- 

4- 4* 

- 

11 

+ + 

- 

4- 

+ 

- 

4- 4- 

- 

12 

4- 4- 4- 4 - 

+ 

+ *+ + 

4- 4-4- 

4- 

4- 4- 4- 

4- 

Tetracycline 

4- 4- 4- 4- 

4 - + 

+ + + + + + 

+ + + + + + 

4- 4- 4- 4- 

4- 4- 


** + indicates zoi» diameter between 6>8 mm, + + indicates zone diameter betjveen 9*14 mm, 
+ + + indicates zone diameter between IMOmm, + + + indicate zone diameter mom than 20 mm 
and - indicates no inhibitory zone. 


The following strains are used for testing 
the anti'bacterial an4. anti'fongal activity. 
Helminihosporiumoryzaet CoryMspora easUcola, 
Aspergillus niger, Altemarla so^mt, RMzoeionIa 


solanlt Penetllim notatumt Rhisobtum Japonic 
cm, Villus aibittiSf Xmthtmonas oryzae 
and Psetidmoiuu rMebUu The pntlfietf com¬ 
pounds were dissolved in eihanot and tiled 
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at concentrations of 1000 and SO ppm. The 
Whatman filterpaper discs with different com¬ 
pounds were plated a sceptically on seed- 
nutrient-agar plates with different bacteria and 
fungi. Thiram and Tetracycline were used as 
standards for the screening of fungicidal and 
bactericidal activity respectively. The fungi 
were incubated for 7 days at 28±2’C and 
bacteria for 72 hr at 37± TC. At the end of 
the incubation period, the diameters of the 
growth inhibition zones were measured. 

All the compounds were found to be active. 
Their activity and mode of action varied 
depending on the position and substituents 
in the benzene ring. It is evident from fungi¬ 
cidal screening data that the activity increases 
when the substituent is in ortho position, 
which may be due to the ortho effect. Thus, 
it may be concluded that the increase of elec¬ 
tron density on the benzene nucleus decreases 
the fungicidal activity. Nitro-substituted com¬ 
pound is less active than halogen-substi¬ 
tuted compounds. The compound 12, bis- 
2-[(3-pyridyl) vinyl] sulphone is showing 
maximum activity than the rest of the 
compounds. With the exception of compound 
12 which is showing little activity, all other 
compounds are inactive at the minimum 
concentration. 

Bactericidal screening data also shows that 
the ortho substituted compounds are more 
active than the para substituted compounds 
but only with an exception of p-fluoro substi¬ 
tuted compound. The compound H, bis-[ 3, 
4-(fflethyienedioxy) styryl] sulphone, which 
is inactive towards fungi, is active towards 
bacteria, and it shows minimum growth in 
negative bacteria, whereas it shows moderate 
growth in positive bacteria. The compound 
12,bis-2-[(3-pyridyl)vinyl] sulphone is having 
maximum activity at 1000 ppm and shows 
slight activity at 50 ppm. All other com¬ 
pounds are inactive at 50 ppm. Based on 
the wreening results, it may be stated that 


when a phenyl ring is replaced by a hetero¬ 
cyclic ring like pyridine the activity increase 
enormously and It has been proved by 
the compound 12, bi8-2-[(3-pyridyl) vinyl] 
sulphone which has got maximum anti-bacterial 
and anti-fungal activity than the rest of the 
compounds in the series. The experiments 
provide some clue for finding out more active 
compounds in the series. 

RMR and RR are thankful to UGC, New 
Delhi for the award of research fellowships 
and to Prof. M. V. Nayudu for providing 
necessary facilities for screening the com¬ 
pounds. 
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Effect of penicUlin tad its interactioB with lAA 
OB the rootfag of muagbeaD cuttings 

Work from this laboratory has demons¬ 
trated that penicillin can mimic gibberellins 
in stimulating the synthesis of A-amyiase^ ” 
and ribonuclease* in embryoless rice (Oryza 
saliva L.) endosperm. Penicillin can also be as 
active as cytokinins in enhancing chloroplast 
pigment formation in intact rice seedlings* and 
etiolated mungbean (Phaseolus aureus L.) coty¬ 
ledons* greening in the presence of light. The 
influence of penicillin in maintaining chloro¬ 
plast pigments in isolated leaf discs has also 
been reported*. In view of the hormonal role 
displayed by penicillin in different plant sys¬ 
tems, it was felt desirable to study the effect of 
penicillin on the rooting of cuttings which is 
basically an auxin-controlled phenomenon. 

Mungbean {Phaseolus aureus L.) seeds were 
germinated in the dark in Petri-dishes lined 
with filter papers containing distilled water. 



PENICIUIN, ppm 

Fig. 1. Mean number of roots per cutting of mung- 
bean in light and darkness when treated with 
penicillin and lAA singly and in combination 
with each other. Standard errors are given as 
vertical bars. Where error bars an not given, 
the error was smaller than the symbols used 
for graphing 

From S<4ay-oId seedlings, 5-Cffl cuttings were 
made each containing hypocotyl, two primary 


leaves and with or without cotyledons. Peni¬ 
cillin (Benzopenicillinor Penicillin G) was used 
in S different concentrations ranging from 100 
to SOO ppm either singly or in combination 
with lAA (10* *M). For each treatment, 5 sets 
of vials were employed each with 10 cuttings 
and 10 mi of rooting solution which was 
changed at an interval of 2 days. The number 
of roots formed was counted after 6 days. The 
effect of penicillin on rooting was determined 
in both light and darkness and ail the experi¬ 
ments were repeated four times. 

Penicillin promoted rooting of cuttings 
when applied singly (Fig. 1). Of all the con¬ 
centrations tested here, 100 ppm penicillin was 
found to be the most beneficial to induce root¬ 
ing, a little less effective was 200 ppm, whereas 
300 ppm and higher concentrations were not 
more effective than simple water. Rooting 
performance was shown to be better in dark¬ 
ness than in light. It has been previously 
observed that etiolation of the shoot is bene¬ 
ficial for the rooting of cuttings of a number 
of plant8^~*° and their observation regarding 
root-promoting effect of darkness over light 
supports our present findings. According to 
their opinion, prevention of photoinactivation 
of auxin is responsible for root promotion in 
darkness. On the contrary, the beneficial effect 
of light has also been described and the light 
effect has been attributed to the photosynthetic 
contribution of the leaves and the green stems 
of the cuttings^^. In our material kept in light, 
the intact cotyledons served as an additional 
source of nutrients apart from photosynthates 
supplied by the leaves. The absence of any 
promotive effect of light was fhrther borne out 
by another experiment in which the cuttings 
were exposed to light in 2 sets, one with and 
the other without cotyledons. In both cases, 
rooting behaviour was the same. 

The interaction study shows that the in¬ 
crease in the number ff roots per cutting in 
the presence of lAA in darkness was simply 
additive. In light, however, these values were 
less than additive and with higher penicillin 
dosages were even less than control (lAA 
10~‘M), thus showing antagonism. From the 
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present investigation, it thus appears that treat¬ 
ment with penicillin may be utilised with suc¬ 
cess for the vegetative propagation of cuttings. 
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Some observations on the biology of Atherigona 
Soceata Rond. (Anthomybdae: Pij^era) 
on prosomillet in Bihar 

The shoot fly (Atherigona soccata Rond.) is 
posing a limiting factor in the cultivation of 
prosomillet (Panleum dlchotomiflorum Michx.) 
at Dholl and its adjoining areas during recent 
years. Few and scanty information are avail¬ 
able on the extent of damajge and biology of 
the pest on sorghum, maize and wheat* etc. 
No work appears to have been done on these 
aspects in rel^ion to its attack on prosomillet 
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under agro-cUmatic conditions of north kihar. 
Studies on its bionomics and control were, 
therefore, undertaken at ARI, Dholi in 1980. 
The present paper, however, highlights the 
salient findings on the biology of the pest. 
The temperature and average R.H. during the 
course of investigations were 29.S±6.13'*C 
and 63.32%, respectively. 

The pest attacked the crop in two phases. 
Firstly, when the crop was in seedling stage 
lasting for about a month after germination 
and secondly at panicle-initiation stage. The 
maggots soon after hatching remained In situ 
for about 30-40 minutes and then crawled on 
the upper surface of the leaf blade. They 
moved along the leaf margin between the leaf 
sheath and the axis. After nibbling on the 
tissue for a while, they entered into the stem 
from the lateral side and fed on the growing 
tip of the central leaf. The infested plants 
at early stage of growth withered away form¬ 
ing dead heart, while its attach at panicle 
initiation stage resulted in white earhead 
formation. Rathore and Sengar* made similar 
observations on its nature of damage. 

Female flies laid 29-40 eggs on the under¬ 
surface of the leaf margin during morning 
hours. Freshly laid eggs were smooth, cylin¬ 
drical in shape and milky-white in colour 
measuring 0.94d:0.12 mm in length and 
0.32db0.02 mm in width. The anterior end of 
eggs turned yellowish at the time of hatching 
and eclosion of the larva took place on the 
dorsal side. The incubation period varied 
from 1-2 days. These observations confirm 
the findings of Pant and Kundu and 
Premkishore.’^ 

The maggots soon after hatching were dirty 
white in colour measuring 1.8 x 0.2 mm in 
length and breadth, respectively. The maggoM 
passed through four larval instars during 
growth and development and each instar 
lasted for 1.10±0.26, 2.48 ±0.S8, 3.31db0.98 
and 1.90±0.98 days, respectively. The average 
larval duration lasted for 8.79dbl>69 days. 
The matured maggot was deep yellow in 
colour, measuring 6.80 mm in length, and 
provided with a pair of antennae and stout 
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oral hooks on the cephalic segments. Joshi 
and Khan* made similar observations. 

The matured maggot, thereafter, cut a hole 
in the stem and pupated inside. Freshly-formed 
pupae were light brown in colour and changed 
into deep brown latter. The length of the 
pupae ranged from 3.00 mm to 4.28 mm and 
were barrel-shapped being circular anteriorly. 
The pupal period lasted for 8±2 days. 

The adults resembled house flies but 
were smaller in size and remained active 
throughout the day, mating 3-4 days after 
emergence. The longevity of male and female 
flies were 10±3 and 14±3 days, respectively, 
'fhe (inding arc in agreement with Soto and 
Laxminarayaoa*. 
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A comparative evahutioo oj^some pollen 
viaMlity feats in ber ' 

% 

The information about pollen viability is a 
pre-requisite for the success of a breeding pro¬ 
gramme. The methods employed for testing 
the pollen viability include in vitro germination 
and stainability. The plant breeders prefer the 
latter method, because it is less time-consum¬ 
ing. In ber, pollen viability has been tested 
using both methods^'* but results are conflict¬ 
ing. The present study was undertaken to test 
the suitability of different stains as indicator of 
pollen viability in comparison with in vitro 
germination in ber (Zizyphus mauritiana L.) 

Pollen germination was determined by dust¬ 
ing fresh pollen on 25% sucrose medium in 
cavity slides kept in moist petridisbes for 24 
hours atSO^C. For stainability 2% aceto-car- 
mine, 1% aceto-orcein and 0.04% erythrosin-B 
were used. The staining was performed accord¬ 
ing to the procedure described by Conn'ef af. 
In each test, approximately 1000 pollen grains 
were scored. In case of aceto-carmine and 
aceto-orcein, they were assayed as viable 
(stained) and non-viable (unstained); the rela¬ 
tionship being reverse in case of erythrosin-B. 

The data were arranged according to their 
rank (Table 1) and the correlation coefficients 
of simple and rank correlations were deter¬ 
mined (Tabic 2). The correlation coefficients 
of pollen germination with different stains were 
negative and non-significant. The simple corre- 
Tiability in various ber cnHirars 


TABLE 1 : FoUea gcrmiMtIoii and 


Name of 

Pollen Germination 


Pollen viability ( %) 


Cultivar 

(%) 

Aoeto<arffline 

Aceto-orcein 

Brythrosin-B 



(2%) 

(1%) 

(0.04%) 

Ponda 

77.00 (!) 

58.95 (9) 

81.20 (4) 

53.59 (10) 

Oola 

74.10 (2) 

70.76 (5) 

78.80 (5) 

91.65 (2) 

Umran 

70.80 (3) 

74.17 (4) 

76.40 (7) 

83.86 (3) 

Sonari-S 

65.30 (4) 

67.70 (7) 

73.80 (9) 

66.30 (7) 

Seo 

64.80 ( 5) 

81.40 (1) 

78.80 (6) 

> 61.10 (9) 

Kathapiial 

52.30 (6) 

30.27 (10) 

35.20 (10) 

92.27 (1) 

Reshmi 

51.60 (7) 

69.80 (6) 

74.90 (8) 

65.30 (8) 

Banarasi Karaka 

27.80 (8) 

79.80 (3) 

84.80 (3) 

90.40 (4) 

Sandhura Narnaul 

23.50 (9) 

66.20 (8) 

97.60 (1) 

8030(5) 

Kaithll 

22.50 (10) 

81.00 (2) 

94J0 a) 

7530 (6) 

lUolchi 

•aOO(ll) 

0.00(11) 

0,00 (11) 

0.00(11) 


ValoM la paranthesls indicata rank order. 
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iatioo shows staiaability with acetO'carmine is 
closer to pollen germination but rank suggests 
erythrosin*B to be so. Aceto-carmine and 
aceto>orcein showed high correlation but since 
theif correlation with germination was poor, 
they can not be taken as reliable indicators of 
pollen viability. £rythrosin-B has successfully 
been used for assaying cell viability*, but its 
poor correlation with pollen germination in the 
present case renders it unsuitable for pollen 
viability studies. 


TABLE 2: Correlatloo co-eHicients of pollen germina¬ 
tion with pollen viability luing different 
stains and among various stains 


AcetO'camiine 

Aceto-orcein 

Erythrosin-B 

Pollen -0.1774 

-0.3702 

-0.2295 

germination (—0.2485) 

(-0.3939) 

(0.0909) 

Aceto<armine — 

0.8039 

-0.2833 


(0.2970) 

(-0.1270) 

Aceto-orcein — 

— 

-0.3063 

(-0.1394) 


Values in paranthesis indicate rank correlation 


The pollen germination ranged from 0 in cv. 
Illaichi to 77% in cv. Ponda (Table 1). Desai 
and Patil* have observed complete sterility in 
cv. Illaichi and 71.6% pollen germination in 
cv. Umran which is in conformity with our 
results. The pollen fertility reported by Singh 
and Misra* in cv. Gola (78.50%) is very close 
to our observations but their data in cv. Bana- 
rasi Karaka (83.95%) deviates drastically from 
that in the present case. 

The pollen germination in 20% sucrose was 
observed to be about 45% in cv. Umran, 
Kaithli and Sonari«S*. The media with 15% 
sucrose* and 30% sucrose^ are recommended 
for testing pollen viability. So the differences 
in the pollen germination can be attributed to 
the medium used. 

From the present studies, it can be conclu¬ 
ded that for testing of pollen viability in ber 
fhe in vitra germination renoains to be the most 
aceiuate and reliable method. 

voi«in./N(ni 


The work was carried out under i6a^ 
scheme on arid zone fruits. 
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A Hematological study of Marbled Balloon 
frog Uperoilon systoma Schneider 

Hematology of Uperodon systoma has been 
reported for the lirst time in this study, it is a 
burrowing frog available in plenty during the 
monsoons. Observations were made on these 
frogs available in Bhubaneswar located 25 m 
above sea for a period of two years (1979 and 
1980). Blood samples collected in heparinized 
capillary tubes were centrifuged and hemato¬ 
crit percent (packed cell volume) was deter¬ 
mined by a hematocrit-measuring scale. Total 
erythrocyte and leucocyte counts were made 
according to the method described by Dacie 
and Lewis^ by a hemocytomeier, using amphi¬ 
bian saline (0.65%) with gention violet as RBC 
diluting fluid and 0.1 N HCl with neutral red 
(1% in 0.1 N HCl) as WBC diluting fluid.. 
Hemoglobin concentration was determined in 
a hemometer. Leucocyte differential count 
was made by staining a thin smear with Leisb- 
man’s stain. The pH of blood was determined 
with pH paper with fractional range between 
6.0 to 8.0 (Merck, Germany). 

Sexual dimorphism in this frog was reported 
for the first time in most of the hematological 
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parameters (Table i). WBC total count, hemo¬ 
globin gm;:., hematocrit percent and neutrophil 
percent were significantly higher (p <0.05) in 
males than females. The difference in other 
hematological parameters between males and 
females were insignificant. 


Reports on the kematoiogy of amphikians 
of India is very scanty'*'. Amphibian blood 
ceils are of mammalian type except that the 
erythrocytes are oval and nucleated. Besides 
the characteristic oval red blood cell shape, 
varying degree of irregularities ranging from 


TABLE 1 : Hematological averages for Uperodon systom (10 iodivldiials In each sex) 


Blood value and cell type j 

1 Sex 

1 Mean 

s . e. of 



1 (X) 1 

(X) 

Erythrocytes in million (per mm*) 


1.23 

0.22 


S 

1.72 

0.12 

Leucocytes ( Per iiim* ) 

3 

22220 

1783.98 


? 

16100 

1072.58 

Hemoglobin (in gm/lOO ml.) 

3 

12.14 

0.34 


s 

9.02 

* 0.66 

Hematocrit (in % cell) 

3 

42.3 

3.25 


? 

34.2 

1.67 

pH 

3 

7.3 

0.03 


? 

7.3 

0.03 

Lymphocyte (%) 

3 

40 

2.64 


s 

54 

2.62 

Monocyte (% ) 

3 

11 

0.97 


? 

13 

1.85 

Neutrophil (%) 

3 

48 

3.18 


s 

32 

2.48 

Eosinophil (%) 

3 

0.7 

0.26 


s 

0.8 

0.39 

Basophil (%) 

3 

0.1 

0.1 


? 

0.1 

0.1 


The erythrocytes are elliptical in shape with 
centrally located nucleus. The average size of 
long and short axes of erythrocytes were 14.43 p 
and 10.88 respectively. The spindle shaped 
thrombocytes had an average long and short 
axes of U.42 and 4.77 respectively. The 
following five types of leucocytes with corres¬ 
ponding moan diameter sizes, given in the 
parenthesis were noted in U. systoma: Large 
lymphocyte (9.77 ju). Small iymphoqite (5.88 ft). 
Monocyte (7.77 /*), Neutrophil (8.88 ft). Eosi¬ 
nophil (9.62 ft) and Basophil (7.22 ft). 


pointed at one or both ends to cone shape, 
were observed. Small polychromatic red blood 
cells were also observed occasionally, Lym¬ 
phocytes are spherical in shape with a large 
nucleus occupying almost the entire cell. Occa¬ 
sionally a small ring of cytoplasm around the 
nucleus could be discerned. Monocytes were 
easily distinguished, from lymphocytes by their 
kidney shaped nucleus. Polymorphonuclear 
neutrophils did not appear granulated. The 
nucleus usually appeamd in an eccentric posi¬ 
tion. ^linophils showed.hrigbt red with thide 
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round granules against a light pink cytopiismic 
background. Basophils had a large round 
centrally placed dark blue stained nucleus with 
pin-headlike darkly stained granules. Only two 
basophils could be observed in this study. 
Thromobocytes, the lower evolutionary counter 
part to. human platelets, appeared as small 
refractile bodies. Since hematology of this frog 
has been reported for the first time in this 
report the results depicted in this study is basic 
in nature and further studies are needed to be 
done. 

KASTURl SAMANTARAY 

Department of Zoology, 

VisvS'Bbarati University, 

Santiniketan'73123S, W. Bengal. 

Received: 7 Mtsrch, 1984. 

Revised ; 2 August, 1984. 

^ J. V. Oacie and S. M. Lewis, Practical hematology, 
1969, (J and A. Churchill Lt#., London). 

* V. Banerjee and M. Banerjee, Proc. Zooi. Soe. 
Calcutta, 19,173, 1966. 

V. Banerjee and P» K. Sinha, Indian J. Anlm. Res., 
12,47, 1978. 

* M. C. Boral and C. C. Deb, Proc. Indian Nat. Scl. 
Acad., 836, 369,1970. 

0 K. Samantaray, Ph. D. thesis, Utkal Univ., 1982. 


Effect of phenylhydraziiie hydrochloride on the 
blood sogar level of Lata fish {tChanna punctatus) 

Earlier studies indicate a hypoglycsmic 
effect of hydrazine on different animals'’*. 
The fasted dogs injected with hydrazine show 
within 90 min after injection a hypoglycemia 
which continues till death of the animals”. On 
the other hand, hydrazine can produce hyper¬ 
glycemia*. Poisoning with phenylhydrazine 
causes a long-term hyperglycemia”. O’Brien 
etaL* have also shown elevated blood sugar 
level with diflbrent hydrazine compounds. 
Isoniazid increases the level of blood sugar^. 
But hydraidne treatment in both dogs and 
rabbits induces hypoglycemia. It appears, 
therefore, that both hypo|lycemia and hyper- 
glyc^emia oomir in higher aniiBals after treat¬ 
ment with hydrazine and its derivatives. More- 
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over, depletion of liver glycogen has been 
shown by phenylhydrazine injection in dogs. In 
course of investigations on the effect of different 
doses of phenylhydrazine hydrochloride 
(PHH) on various physioiogicai parameters in 
Lata fish, it has been found that a decrease in 
giycogen content of liver takes place after PHH 
injections*. This observation prompted us to 
extend our investigations on the effect of PHH 
on the blood sugar level of Lata fish (Chama 
punctatus), since, to our knowledge, such study 
has not been reported on this type offish. 
Based on our observations”, a suitable dose of 
4.0 ug of PHH per gram of body weight of 
fish was selected for the present study. 

The Lata fishes of 2S-32 gram body weight 
were divided at random in different groups for 
the experiments. Each fish was maintained in 1 
litre of tap water In glass jar at 25*C±rC, and 
the medium was changed every day. Phenyl¬ 
hydrazine hydrochloride [Loba-Chemie Wien- 
Fischamend (Austranal-Praparate)], dissolved 
in 0.65% NaCl solution, was injected intraperi- 
toneally at the dose of 4.0 Mg/gram of body 
weight offish on the zero day, and on the 4th, 
8th and 12th days. The injected volume was 
within 0.1 ml. The control fishes received 
the same volume of 0.65% NaCI solution. All 
the experimental fishes were starved during the 
experimental period. The Lata fishes were 
killed for drawing blood on the 4th day after 
the last injection, i.e. on the*4th day in case of 
single injection, on the 8th day in case of two 
injections, 12th day in case of three injections 
and 16th day in case of four injections. Blood 
was drawn carefully avoiding the hemolysed 
blood. Hemolysed blood was not generally 
found after four days of PHH injections. The 
blood sugar level was estimated by following 
the method of Neison-Somogyi”’*”. The 
results were statistically analysed by using 
student t-test. Each treated or control group 
consisted of 20 fishes. 

The blood sugar level of the fasting control 
Lata fishes during the experimental period 
varied from 77.50 to 83.51 mg/iOO ml of blood. 
Compared to the respective control, the blood 
sogar level was increased by a single and 
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repeated injections (2, 3 and 4 injections, each 
at four days interval) of PHH at the dose of 
4.0 /tg/g (Table 1). ^The increase in frequency 
of PHH injections from one to two or three 
injections was accompanied by an increase in 
blood sugar level. When the fishes were given 
four injections of PHH. the elevated blood 
sugar level was found to be about the same as 
observed after two injections, but the level 
was higher in comparison to the level obtained 
after a single injection of PHH. There was no 
statistical difference in results with respect 
to increase in blood sugar level among the two, 
three and four injections groups. 


assumed by the fact that asphyxiation hyper* 
glycaemia occurs in fresh water fish^‘. It may 
be a fact also that rise in blood sugar concen¬ 
tration in PHH treated Lata fish is the result 
of reduced utilization of blood sugar due to 
the reduction in erythrocytes number by PHH 
treatment. It is also known that insulin level 
in blood is reduced by hydrazine treatment^*. 
In our treated fish, it is difficult to explain at 
present whether or not PHH elevates the 
blood sugar level by affecting the insulin level 
of blood. Whatever may be the mechanism 
involved, there is a definite relationship 
between the reduced liver glycogen content and 


r.4BLB I : Kflect of phenylhydrazine hydrochlorMe (4Mg/g, sinitte iajection, and repeated injections- at four 


days interval) on Mood sugar ievel (mg/100 ail blood) of Lata fish {Chanm puneiatua). The day of 
first injection was taken as aero day. Ttae animals were starved during the experimental period. Each 
group consisted of 20 fishes. 


No. of 
injectiuns 

Day of blood 
drawing 

Control 

Mean .±S.B. 

Treatment 
MeantS. B. 

P value 

(Control-Treated) 

1 

4 

78.90t4.13 

98.59±3.49 (A) 

<0.01 

2 

8 

83.51 ±3.80 

] 10.21 ±4.00 (B) 


3 

12 

78.67 +4.70 

U6.36±5.00 (C) 

<0.001 

4 

16 

77.50±4.20 

110.71 ±4.30 (D) 

<0.001 


S. E.-* Standard error, t-test probability differences between different treated groups: A-B°cP-0.0S; 
A-C«P<0.01; A-D«P-'0.05; B-C=<=NS; B-D>=NS; C-D°NS. 

NS = Not significant. 


It is evident that the elevated blood sugar 
level in Lata fish after single or repeated injec¬ 
tions of PHH remained below 120ing/i0U ml 
of blood. For this reason, this rise of blood 
sugar may not be termed as hyperglycsraia. It 
can be pointed out that the control Lata fishes 
in fasting condition during the period of experi¬ 
ment showed no significant variation in blood 
sugar level. Similar reports have been made 
by others^^. It is obvious that increased blood 
sugar level in Lata fish after PHH injections 
may be due to glycogenolysts in liver, since it 
has been found in course of our investigations 
that the liver glycogen content declined signi¬ 
ficantly after PHH injections* thus contri¬ 
buting to the rise of blood sugar level. The 
PHH-induced asphyxia due to low btemogldbin 
content may be one of the' causes for increased 
blood sugar level in Lata fish. This may be 
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a concomitant enhancement of blood sugar 
level in PHH injected Lata fish. 
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this species shows pronounced sexual dimor¬ 
phism (Fig. 1) in their fin features. The anal 
and the dorsal fin of males (Fig. lb) are fili¬ 
form and larger than the female (Fig. la; 
Table 1) ones where fins are unfiliform, smaller 
and with more or less rounded outer edge. 

TABLE 1: Sex, total length, height of the dorsal Ifai 
and anal tin (mean t S.E.) in 20 flahca of 
each sex group 


Sexual dimorphism in the cyprinodontid weed fish, 
Oryzias melasttgma (Me Clelland) 

Sexual dimorphism in fishes is mostly asso¬ 
ciated with variation in length of fins, genital 
papilla and colour pattern*^"". The present 
paper deals with the sexual dimorphism of 
Oryzias melastigma (Me Clelland) under family 
Cyprinodontidae which is not reported before. 

This tiny weed-fish is most common in West 
Bengal, Kerala, Tamil Nadu and Bangladesh* 
and is generally found in gutters, paddy fields, 
derelict ponds, foul waters and also in 
brackishwater areas. 

A number of juveniles and adult specimens 
have been collected from different water areas 
of gangetic West Bengal during the period of 
August, 1982 to July, 1983. 

From the intensive study of the specimens 
of Oryzias melastigma (100 numbers of speci- 


Sex Total lenght 
(mm) 

Height of the 
dorsal fin 
(mm) 

Height of the 
anal fin 
(mm) 

Male 25.47 

4.93 

5.67 

+ 0.36 

+ 0.09 

+ 0.10 

Female 26.02 

3.69 

3.66 

+ 0.48 

+ 0.09 

+ 0.09 


A few authors*"'® have given the descrip¬ 
tion of Oryzias melastigma and only mentioned 
filiform rays of anal fin in some of the speci¬ 
men as individual variations. But the varia¬ 
tion of dorsal fin is not mentioned. 

The type specimen described there was not 
given the sex. It seems that the described 
specimen was female one and they considered 
male-fin features as a variation from the des¬ 
cribed female type. 

The present investigation reveals thedia- 
gonostic features of anal and dorsal fin in male 
and female. In other taxonomic characters, 
both the sex do not show any difference. 

ASHIM KUMAR MANNA 
SAMIR BANERJBE 



Fif. 1. Orysiai gwfi*#iB||it.Clelland): Lateral view 
ef feaiale (a) and male (h); 

mens of enoh sex were stuped and size ranges 
ftom 23 to 29 mm in male ^md 21 to 30.S mm 
in feinale)i the anihors come to eowdude Uiat 

:''.9 "■ ^ ;■ 
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Effect of trtiflcial ealine water oa metbaae 
prodactioD 

The need for alternative energy supplies is 
increasingly becoming apparent. Our fossil fuel 
reserves will eventually be distributed and are. 
becoming too costly for many countries that 
must import them. The present energy genera¬ 
ting systems in the developing countries depend 
largely on such local resources as wood or dung. 
Of these, dung is underexploited. Dung can be 
conveniently used for methane production by 
anaerobic digestion. The gas thus produced 
has several uses in the form of mechanical, heat 
and light energies. Since dung and water form 
the basic materials for methane production, the 
quality of water used in production of biogas 
assumes a great importance and the ground 
water in arid and semi-arid region generally 
contain high amount of salt. The present study 
was conducted to know the effect of artificial 
saline water on methane production. 

The combination of NaCl and CaCJg in 
equal proportion was used in preparing saline 
water electrical conductivity (EC) levels, viz. 
control (distilled water), I. 2,4,6 and 8 mmhos/ 
cm at 2S*‘C. A portion of 600 g cattle dung and 
saline water at different levels were mixed on 
equal proportions and filled in winchester 
bottles. Provision was made to collect the gas 
by downward displacement of water. The 
bottles were sealed soon after introducing the 
treated mixtures. The gas thus produced was 
measured with the help of measuring cylinder 
and methane was tested by burning it. 

TABLE 1: Effect of artiiiclai saline water on methane 
production 

Time taken Quantity Percent 
Treatment pH of to produce of meth- increase or 
the main methane ane prod- decrease 



media 

(days) 

need (ml) over control 

Control 

7.75 

13 

I1.S6S 

0.0 

1 EC* 

8.40 

13 

36,750 

•^223 

2EC 

8.30 

11 

26,215 

+ 127 

4 EG 

8.30 

13 

1,300 

-89 

6 EC 

8.00 

— 

& 

-100 

SEC 

8.0S 

— 

& 

-100 


EC*: Electrical conductMty (MilH-mho8ycm)at23*C 
9 : Did not produce any gas durlni^the duration of 
experiment. 
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The results of the experiment are presented 
in Table 1. Higher ambunt of salinity, i.e. 
6 EC and 8 EC was ineffective in producing any 
methane gas. Higher salt concentratidn curtai¬ 
led the activity of methanogenic organisms, 
fully resulting in the cessation of gas production 
may be a probable reason. The resultsjare in 
conformation with the findings of Pfefter^. An 
increase in EC is associated with a decrease in 
the amount of gas produced. 1 EC solution 
gave 36,750 ml methane (223% moreover 
control). There was a reduction in methane 
production (26,215 ml) when the EC was increa¬ 
sed to 2 (127% moreover control). Further, 
when EC was increased to 4 only 1300 ml of 
methane gas was produced (89% less than 
control). The other two treatments were totally 
inefficient in producing any methane gas. 
Presently, it appears that 1 EC saline water can 
be effectively utilized as it goes 223 per cent 
more methane than using distilled water (11,565 
ml). Under situations where saline water is 
available for use, such waters can have up to 2 
EC. 

Any higher salinity would reduce the efficiency 
of methane production. This indicates that 
salts at lower concentration (<2EC) stimulated 
the growth and activity of methanogenic orga¬ 
nisms as reflected in higher methane production. 
The present study clearly indicates that salt 
concentration beyond the level of tolerance 
affects the methanogenic organisms possibly by 
reducing water potential and in turn causing 
severe reduction methane prodBction. 

Department of Soil Sdeaee, H. T. CHANNAL 

College of Agriculture, O. J. JOSHl 

Dharwad SM OOS (Karnataka). 

Received: 19 March, 1984. 
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Occurrenee of root-knQ| 4 |j||Mtode ta Coogo Jute 

cUpP*""*** 

Congo jute {Vrena hhata L.) is a member 
of Malvaceae which yield a.fibre from its stem. 
The plant is found hi seven! countries in the 
warmer r^ons including India. 

9cmcfl A3q> eVLTUEB, HOVEMBBIt. 1984 



Uretia sp. is highly resistant to attacks by 
nematode*. Heterodera marioni (now called 
Mehidegyne was'reported from Vrena 

in Zaire (Belgian Congo)*. The resistance of 
Urena to nematodes that attack kenaf in highly 
infested soils is observed in Ghana*. There 
was no evidence of nematode attack on Urena, 
grown on nematode>infested sandy soils in 
North Florida, although kenaf in adjoining 
plots had heavy attack*. 



Fig. 1. Composite galls la the tap root 

At the main farm of the Jute Agricultural 
Research Institute, West Bengal, some plants 
of Urena lobata of Block No. 13 had the pre¬ 
sence of galls in the anterior part of the tap 
root as well as lateral roots. The galls on the 
tap roots were bigger in size and composite in 
nature (Fig. I). Most of the swellings on the 
roots were within the range of the 2*6 cm 
depth from the soils surface, though Urena sp. 
has a tap root of about 20-25 cm in length and 
a secondary root-system which is lateral and 
running, the axes of which decrease in depth. 

The galls on the roots are evident in the 
field when the plantsjittain 4 months croppage, 
i.e. November onwards. In the younger plants, 
galls were hardly observed. 

Examination of the galls when teased under 
magnification (X 36} of the microscope showed 
the presence of egg-masses in different phases 
of their development and mature females of 
nematodes. 

The neotatodes belong tothe i^nus Melo- 
idogynd and they are identified as M. tmog- 


nita (Kofoid and white) Chitwood*. This is 
the first report of M. Incognita on Urena lobata 
L. from India. 

The authors are thankful to the Director, 
J.A.R.I. for providing facilities. 
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Leaf blight of large cardamom caused 

by CoUetotrichim sp. 

Large cardamom (Amomum subuiatum Roxb.) 
is an important cash crop of Eastern region of 
India and Kerala. During July*August (1982) 
some plants in a kitchen garden near Bihar 
University campus, Mazaffarpur were found 
heavily infected with a blight disease. The 
pathogen was isolated from diseased leaves, 
grown on Potato-dextrose agar slants, and 
identified as calletotrichum state of Glomeralla 
cingulata (Stonm.) Spauld. and Scbrenk by 
Dr. J. E. M. Mordue of Commonwealth Myco- 
logical Institute, Kew, England (IMI273012). 

Pathogenicity of the fungus was established 
after completion of Koch’s postulates. Leaves 
were first injured by sterilized needle, sprayed 
with spore suspensioo and covered with moist 
polyetbyleoe bags. The characteristic disease 
symptoms appeared four days after inoculation. 

m 



Initially light brown irregular spots appeared 
along the margins of leaves. These spots 
gradually advanced towards the midrib and 
turned reddish brown. At the advanced stage 
of disease, the leaf margin showed frilled appe¬ 
arance and the whole leaf dried op. 

A thorough perusal of literature' reveals 
that the blight disease of Amomum suMatum 
caused by Colletotrichum sp. is an unrecorded 
disease and hence, is being reported for.the 
first time from India. 

Our thanks are due to Dr. Mordue of CMJ, 


Kew, England for confirming the identity of 
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HOMAGE TO SRIMATI INDIRA GANDHI 


W E pay our homage to the departed Prime 
Minister, Srimati Tndira Gandhi whose 
assassination has been a shock to the entire 
nation. The scientific community has parti¬ 
cular reason to be mourning her loss because 
she had not only carried on the scientific policy 
of the Nehru era but also'extended it to new 
areas. She believed in the liberating influence 
of science, and saw it as an ally of social 
justice. 

Science has been recognised as a pursuit of 
knowledge for its own sake, technological 
inventions have used the fruits of that wisdom 
to the material needs of our civilisation. In 
the last few hundred years their impact on 
society has been formidable, and as we stand 
on the door-steps of the 21st century, science 
and technology seem to dominate the way 
we live, work and think. A new relationship 
has also emerged between science and the 
people at the helm of political affairs. A head 
of government now has the power to encourage 
or hinder the free development of science in 
a way unimaginable during the time of J. C. 
Bose and P. C. Ray^ 

As late comers in the race, our future 
depended a great deal on the right kind of 
decisions taken at the early stage when our 
science and planning policies were being 
formulated. Fortunately the initial thurst was 
towards a rational point of view. Nehru even 
when he was vaguely thinking about the future 
could instinctively feel that'India must lessen 
h^ celi|iosity and turn to $eience\ l 4 ter 


the concept of national planning grew, 
much of it in the pages of this journal, 
led by the late Professor Meghnad Saha. 
However, Nehru’s faith in science was evident 
in the Scientific Policy Resolution of 1958, 
which became a kind of national charter for 
our scientists. To produce worth-while results 
the goal has to be clear-cut. Thanks to the 
early beginning in the right direction, we now 
have a significant scientific infrastructure in 
terms of number, range of skill and quality. 

Nehru did not live to see India being 
recognised as a nuclear country or entering 
the space age. When Mrs. Gandhi came to 
the scene we were ready for more ambitious 
ventures—like exploring the deep ocean-bed, 
exploring the south pole, putting up multi-pur¬ 
pose satellites, even sending a man into space. 
The spectacular event of viewing Rakesh 
Sbarma talking to the Prime Minister from 
outer space had a tremendous psychological 
impact on the younger people. 

Mrs. Gandhi’s Technology Policy State¬ 
ment of 1983 made it very clear that for a 
country of our size and endowments, self- 
reliance is inescapable. It laid emphasis on 
attaining technological competence, particu¬ 
larly in strategic and critical areas, making the 
maximum use of indigenous resources. She 
reminded the delegates at the Tirupati session 
of the Indian Science Congress Of the famous 
words of Le Corbusier: "There is no such 
thing as a primitive mao; there are only primi¬ 
tive means'** To the question of whether we 





can afford new techniques like micro-computers 
she said—“can we afford to be stuck with 
obsolete ones ?” She agreed with many experts 
that village mini computerisation should be 
given the highest priority. 

Mrs. Gandhi had been called a pragmatist. 
But she was also capable of evolving a philoso- 
phy which linked the present with the future 
on the one hand and with the past on the 
other. Her well known speech at the Stock¬ 
holm conference of the United Nations bears 
testimony to this: 

"Must there be a conflict between techno¬ 
logy and a truly better world or between 
enlightenment of the spirit and a higher stan¬ 
dard of living ? Foreigners sometimes ask a 
very strange question, whether progress in 
India would not mean a diminishing of her 
spirituality or her values. Is spiritual quality 
so superficial as to be dependent upon the lack 
of material comfort ?’’ 

Talking of pollution in the same speech she 
focussed the peculiar dilemma of the Third 


World countries. The rich nations look condes* 
cendingly at our continuing poverty. They 
also warn us against their methods. We have 
no intention of degrading our environment 
any further, yet the grim poverty of a large 
number of people stares us in the face. "Unless 
we are in a position to provide employment 
and purchasing power for the daily 'necessities 
of the tribal people and those who live in or 
around our jungles, we cannot prevent them 
from combing the forest for food and liveli¬ 
hood, from poaching and from despoiling the 
vegetation. When they themselves feel deprived, 
how can we urge the preservation of animals. 
The environment cannot be improved in condi¬ 
tions of poverty. Nor can poverty be eradi¬ 
cated without the use of science and techno¬ 
logy”. 

With the tragic and sudden end to a life so 
sympathetic to the cause of science—the entire 
scientific community in this country has lost 
a friend and patron. □ 

Santimay ChaUerje,e 
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FUTURE APPROACHES TOWARDS INTEGRATED 
MANAGEMENT OF PESTS IN DRYLANDS 

N. C. JOSHI* and N. K. SANGHI** 


I N the present paper, the term pest manage¬ 
ment has been taken into its v/ider sense 
which refers to the control of weeds insects as 
well as diseases. The magnitude of damage 
due to these pests is well known and has been 
amply quantified Similarly, the salient 
findings which emerged out of the work carried 
out in the dryland project and elsewhere 
have also been suificiently documented 
Attempts have been made to bring out some of 
the reactions of farmers to the above recom¬ 
mendations in order to identify the priority 
areas for future research. 

Management of Weeds 

During the last decade sufficient research 
information has been generated on the mecha¬ 
nical as well as chemical methods of weed 
control particularly for the annual weeds of 
kharif season crops. It was clearly established 
that the first weeding operation must be 
carried out as early as possible after the sowing 
(i.e. at about 20-25 days stage in case of 
cereals having 90-100 days duration). By and 
large, this recommendation has been well 
appreciated by the farmers. However, the 
mechanical weeding approach could not satis¬ 
factorily meet the problem in situation where 
the labour is busy with alternate jobs and also 
where the field is too wet due to continuous 
rains and heavy soils. The following examples 
would illustrate the point. 

(a) In the red soils of Telengana region, 
very little attention is paid to drylands 
particularly in villages where irrigation 
intensity is more than 10 per cent. During 
kharif season, the farmers are heavily 
occupied for field operations in irrigated 
paddy crop. The improved dryland 
technology in such situations did not 
attract the farmers’ attention primarily 
because of the clash for labour demand 
between hand weeding in drylands and 
transplanting in paddy. 


(b) In the uplands of Orissa, Bhubaneswar, 
etc. the weeds are controlled through the 
use of only hand tools. Traditionally, 
only one operation is done by the far¬ 
mers. The improved technology with 
dwarf genotype and fertilizer use could 
spread only in a limited area because of 
its requirement of additional weeding 
operation. The system of line-sowing 
(which is meant to minimise the labour 
requirement for weeding) could not 
attract the farmers’ attention due to 
practical difficulties at sowing time (since 
a very little time is available for sowing 
operation due to continuous rains). 

(c) In the wet vertisols of Madhya Pradesh, 
Maharastra and Andhra Pradesh, a large 
percentage of area is kept fallow during 
kharif season. The trails have consis¬ 
tently proved that under the improved 
management, it is highly advantageous 
to take a kharif crop in these lands 
rather than fallowing. However, the 
attempts to introduce the new techno¬ 
logy in these lands met with only a 
partial success. In many years, the clear 
days for weeding operations during July 
August are very limited with the result 
many farmers are forced to keep a size¬ 
able area under fallow inspite of the fact 
that they are convinced about the need 
for raising the crops during kharif season. 

The mechanical weeding approach has 
also shown its limitation in situations where 
perennial weeds are severe. Traditionally, 
deep ploughing during summer season has been 
the usual practice, otherwise, these weeds ate 
required to be controlled through a repeated 
shallow tillage (by keeping the land fallow 
during kharif season). Both of t^se existing 

*Central Plant Protection Training Institute, 
Hyderabad. 

**AU India Coordinated Research Project for 
Dryland Agriculture. Hyderabad. 
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Approaches have their own limitations. t)eep 
ploughing is practised mainly in cases where 
the farmer owns bigger holdings and therefore, 
possess his own ‘heavy duty bullocks’. Simi¬ 
larly, the kharif fallowing approach, though 
controls the weeds, sulTers due to low pro¬ 
ductivity and inefficient use of rain water. 

The above examples illustrate that 'there is 
a need to introduce herbicide approach at 
least in selected situations. Although a lot of 
information is already generated, the following 
points may be considered for further refine¬ 
ment of the herbicide technology. 

(a) In majority of cases, the herbicides are 
req(iirc<i to be applied around the sowing 
time. From the practical view point, it 
may be better if suitable herbicides arc 
identified which can be applied in the 
standing crop at about 3-4 weeks stage 
[as in case of 2, 4-D and Isoproturon 
(N, N-Dimethyl-N-4-isopropyl-phenyl 
urea) in wheat]. Such a method would 
provide high flexibility to the farmer so 
that he may use either herbicide or mecha¬ 
nical measure, depending on the seasonal 
conditions or the labour availability. 

(b) Most of the presently available herbicides 
are required to be applied through high- 
volume sprayers which lead to practical 
difficulties with regard to the availability 
of water as well as labour at the time of 
sowing operation. It may be u.seful if 
suitable nozzcis of spray and appropriate 
formulations of herbicides are identified 
and developed, so that they can be used 
with low volume sprayers. The granular 
formulations of the herbicide would 
further bo helpful if they can be applied 
with the last ploughing operation. The 
practice of broadcasting the mixture of 
herbicide and .sand (as being currently 
followed by the farmers of Haryana and 
Punjab for the control of weed in wheat 
crop) need also be evaluated and refined. 

(c) In many cases, the herbicides are required 
to be incorporated in soil before sowing 
operation. The trials, which have been 
conducted at the research stations, have 

300 


usually used the implements like disc 
harrow, rotavator, etc. for efficient incor¬ 
poration. Very often an extra tillage 
operation has also been done to achieve 
the purpose. It may be useful to verify 
whether the effective incorporation of 
herbicide could also be done by using the 
existing implements like deai plough, 
blade harrow, etc. and whether it could 
be achieved as a part of the on-going 
field operations rather than doing an 
additional operation. 

(d) A particular attention is required to find 
out suitable herbicide for perennial weeds. 
The exploratory trials in black soils of 
Andhra Pradesh have shown that Glyo- 
phospate [N-(phosphonomethyl) glycine] 
herbicide is very effective for the existing 
perennial weeds. The farmers have 
shown their willingness to buy this her¬ 
bicide even if the cost is ‘high*. There 
is a need to test its potential in other 
areas where such weeds are severe. 

Management of Insects 

In case of insect control there is unfortu¬ 
nately a heavy reliance on the use of chemi¬ 
cals despite the fact that the concept of I PM 
(integrated pest management) has been well 
recognized. This is primarily because field 
based information on other means of insect 
control, viz., cultural, biological, etc., are avail¬ 
able only in limited situations. The integrated 
approach for insect management has a special 
significance for dryland agriculture, as it helps 
in reducing the total cost of cultivation and in 
improving the ' tability of yield at low level of 
management. In future, there is an urgent 
need to consider the following points for 
developing the integrated systems. 

Avoidance of insects through cultural prac¬ 
tices : The practices like time of sowing/ 
planting, method of fertilizer plhcement, dura¬ 
tion of genotype, row spacing, etc., have been 
found to have a direct bearing on pest pro¬ 
blem. Through a proper choice of the above 
practices, the sensitive stage of the wop can 
be'avoided from peak build-up of the pest*. 
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the following examples would illustrate the 
point. 

(a) In case of sorghum in Hyderabad region 
(Table 1), early sowing or use of short- 
duration genotype (under delayed so¬ 
wings) can evade the problem of earhead 
bug (Calocaris ungustatus). 

TABLE 1: Effect of soning date and duration of geno¬ 
types on avoidance of earhead bug in sor¬ 
ghum in red soils of Hyderabad (1978) 

„ . . Earhead bug/plant 

Sowing lime - - 

CSH-6 CSH-5 

May-25 5.6* «.0* 

June—IS 6.9* 36.1 •• 

•Flowered during August 16-26. 

♦•Flowered during the second week of September. 

(b) Similarly the placement of fertilizer 
(Table 2) helps in avoiding the problem 
of shootfly (Atherigona soccata) in sor¬ 
ghum through the rapid development of 
seeding vigour*. 

TABLE 2 : Effect of different methods of fortilizo' appli¬ 
cation on shootfly incidence in sorghom at 
Hyderabad 

Fertilizer Shootfly incidence 

placement 

Broadcast 2S.4 

Band placement 8.3 

•A dose of 10 kg nitrogen and 30 kg Pa Os per ha 
was applied in both cases. 

There is a need to understand the precise 
role of such practice > for other major pests 
like aphids in mustard, pod borer in redgram, 
stem borer in sorghum, etc. 

Capitalizing on natural parasitoids : A 
number of studies have brought out that 
natural parasitoids play an important role in 
minimizing the pest damage*'*. Preliminary 
experience at Hyderabad has revealed that an 
egg parasitoid (Trichogramma sp.) and a larval 
parasitoid {micropIUis sp.) play important roles 
in controlling the semi-looper pest in castor. 
Experience at the biological laboratories in 
Mababoobnagar has brought out that these 
natural parasitoids are less active during the 


montj^Aj^^tfbe." "Later the egg parasitoid 
becimes active during July whereas larval 
parasitoid becomes active during August. 
Therefore, it has interestingly been observed 
that a delayed-sown castor (i.e. during mid- 
July) completely avoids the semi-looper pro¬ 
blem*. In case of early-sown crop (Table 3), 
the natural parasitoids are not able to control 
the peiit due to their slow activity. 


TABLE 3: Effect of sowing date on the build up of 
semi-looper pest on early and delayed-sown 
c.<istor at Hyderabad -1982 


Period of /10 sq m 

)b.servation E.irly sown Delayed sown 


July 

1-15 

Nil 

Nil 

July 

16-31 

16 

0.7 

August 

1-15 

61* 

0.2 


Early sown : June J-IS ; delayed sown ; July I-IS. 
• Crop would have failed without pesticide use. 

Understanding of pest'Weather relationships : 
This is perhaps the most important aspect 
of integrated pest management in dryland 
agriculture. Many of the pests seems to have 
a definite relationship with weather conditions, 
e.g. pod borer in redgram as well as aphids in 
mustard are found to be highly connected with 
cloudy conditions at flowering time. 

Certain pests are directly related with 
atmospheric drought. In Andhra Pradesh, the 
pests like leaf webber in groundnut, becomes 
severe during years when there is a long break 
in rainfall. Similarly Jassids and Thrips io 
chillies are also found to be associated with long 
gaps in rainfall during kharif. In such crops, 
the low yield during dry years is mainly because 
of the indirect effect of drought rather than 
due to the soil moisture stress. The pest-affec¬ 
ted crop does not properly recover even when 
the rainfall revives subsequently. 

A thorough understanding of pest weather 
relationship would thus help in taking timely 
control measures, avoiding the indiscriminate 
use of pesticides and eliminating residue, pollu¬ 
tion and insect resistance problems against 
pests. It would be appropriate to mention 
that a lot can be learnt on this aspect out of 
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the traditional wisdom existing with the 
farmers in diiferent areas. 

It is being now recognised that higher 
priority must be given in the dryland project to 
develop Integrated Pest Management for the 
major pests. It has been well recognised that 
rapid progress can be achieved through a 
systematic surveitlance programmes which 
may help in understanding the behaviour of 
the pests in relation to agronomic practices, 
weather condition, etc. and also in determining 
economic thresholds of pests in the farmers’ 
fields. Field stalT with general agronomic 


In situations, where resistant genotypes ar6 
not available, efibrts should be made to identify 
cultural methods to avoid the problem. The 
following examples would illustrate the point: 

(a) The root*wilt in castor is found to be 
u soil problem. It is found to be severe 
only in these fields where high quantity 
of organic matter is applied or iwhere 
waterlogging occurs. Till we achieve, 
genetic resistance, the available geno' 
types may be avoided in the above 
situations. In Hyderadad region, the 
problem of budwiecrosis in groundnut 


background may be enough for the above has been found to be highly related to 



TABLE 4 : Major diseases In the various dryiand crops 


Crop 

.Scientific name 

Diseax 

Region 

Caslor 

Eicinis communis 

Root-wilt 

Telan'gana 

Rabi sorghum 

Sorg/ium htcolor 

Charcoal rot 

Deccan rabi areas 

Redgram 

Cajanus cajan 

Root-wilt & 
Stem rot 

Telangana 

Bengulgrain 

Cicer arletinum 

Root-wilt 

Varanasi, Foot-hills 
of Shiwaliks etc. 

Mustard 

Brassica compestris 

Mildews 

Foot-hills of 
Shiwaliks 

Coriander 

Coriandrum saliva 

Mildews 

Deccan rahi areas 

Safflower 

Caetkamus tinctorius 

Alternaria ft 
Rhizoctonla 

Deccan rabi areas 

Pearl millet 

Pennlsetum typholdes 

Ergot 

Major areas of pearl 
millet 

Groundnut 

Anichis hypogea 

Bud-necrosis 

Andhra Pradesh 

Greengram 

Phaseolus aureus 

Buden-crosis 
Yellow mosaic 

Andhra Pradesh 
Haryana 


purpose, provided guidance can be given 
through qualified entomologists available in 
Universities/rcsearch 1 ustitutes. 

Disease Control 

Many of the diseases have so far been con¬ 
trolled through the genetic approach. The con¬ 
trol of downy mildew in pearl millet and grain 
weathering in kharif .sorghum are the well 
known examples. However, a number of 
diseases still continue to be the potential threat 
to the transfer of improved technology. Some 
of the examples are illustrated in Table 4. 

There is a need to concentrate the efforts 
towards a systematic screening of new geno¬ 
types in the sick-plots. Many a time, the sick- 
plots are easily found in the farmers’ fields 
which can be utilized at least for a qualitative 
characterization of the genetic material. 


the date of sowing”. Ihis seems to be 
due to the fluctuations in the population 
of natural vector. 


TABLE 5: Effiecf ofdllTa'ent dates of sowing on the 
intensity of bud-necrosis in groandnut at 
Hyderabad 


Date of sowing 

Bud-nccorsis (%) 

Mid June 

22 

Mid July 

58 

Mid August 

42 

Mid September 

40 

Mid October 

14 

Mid November 

44 

Mid December 

54 

Mid January 

17 


Source: ICRISAT Annual report—197? 


The bud-necrosis in greengram in Medak 
district is found to be negligible in situations 
where early sowing is d 9 oe and where fertilizer 
is prop^ly applied (Table 5). 
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(b) Siinitarly, the problem of Rhizoctonia 
in safflower can be avoided through 
delay in sowing whereas the problem 
of ergot can be avoided through early 
sowing. 

The above experiences clearly bring out 
that an integrated approach is not only 
cheaper but become inevitable in selected 
situations. □ 
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BrOENTiRGETICS OF SUGARCANE IN KONKAN 

B. P. PATIL* 


T he energy crisis and ever increasing prices 
of energy materials, as the demand is on 
increase, created global concern for the exploi¬ 
tation of solar energy for human welfare. This 
is, by far, the under-utilised potential sources 
of renewable energy. Unlike the many physi¬ 
cal means developed to utilize the solar energy 
on large scale, the use of biological phenomenon 
(photosynthesis) by growing plants of high bio¬ 
chemical efficiency is the earliest known means 
of utilising sun’s energy on large scale. The 
harvested produce of crops is the sun’s trapped 
energy stored in bio-chemical compounds. On 
global basis the total dry matter produced by 
photosynthesis each year is a staggering 116 
billion tonnes which is equivalent to six times 
the world’s annual consumption of oil. But 
only a small fraction i.e. 0.8% of dry matter is 
produced on crop land (FAO, 1981). 

SaiP-tlM origla of all forms of energy 
The Incident solar energy on the earth sur¬ 
face is estimated to 460-470 cal/cm*/day of 
whiefa 45% is utiUzable. But, only 2.5% is 

voL:siHNaii 


utilized by the vegetative cover of the earth. A 
critical analysis of global biochemical and phy¬ 
sical phenomena provides an understanding 
that all energies have their direct or indirect 
origin in sun’s past or present activities or 
radiation. This has been the potential source 
of energy for the world since ages and will 
remain inexhausted for endless future too. 

Sagarcane—efflcieiit solar harvester 

Utilization of the solar energy by converting 
it physically or electrically needs sophisticated 
equipments and involves high cost. But, the 
biological machinery by exploiting the plants 
of high photosynthetic efficiency can be an 
efficient and easy means of trapping sun’s 
energy for utilization by human. Plants (green) 
are the only living organisms endowed with the 
properties to entrap solar energy in chemical 
compounds. In this context sugarcane (a C-4 
plant) provides the best and most efficient crop 

'"Konkan Krishi Vidyapeetb, Dapoli. (Present 
addiess: 33»Sharad, lARl, New Delhi-110012). 
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for harnessing solar energy in easily available 
form. This crop by virtue of its growth habit 
develops an extensive grren foliage, which is 
about seven times the land surface provided for 
the crop thus intercepting most of the solar 
radiation almost throughout its growth period. 
Naturally, it accumulates large biomass most 
of which is in the form of sugars 

Production of liquid fuel>mineral oil substitue 

Now>a-dnys liquid fuels (ethanol) of plant 
origin are produced from different biologically 
efficient crop plants like maize, sugarbect, 
fodder beets, sweet .sorghum and sugarcane by 
fermentation of carb<»hydrafes. The clforls have 
now been intensified further to develop more 
efficient bioTucls for substituting mineral oils, 
the hydro'carbons, presently in wide use. Corn, 


sucrose being the main production for human 
consumption in India, the mollases are used for 
production of alcohol and other byproducts. 
But in future sugarcane will be one of the 
foremost crops for producing bio-fuels in order 
to lessen the dependence on mineral oils. 

Yield and biological energy produetton 
by sugarcane in Kookan 

The Konkan region of Maharashtra is a 
humid tropic with heavy rainfall during mon¬ 
soon and clear bright sunshine from October to 
to May. Sugarcane, which prefers tropical 
humid climate, grows vveli in Konkan under 
irrigation like most humid regions of the world 
where it is giving high yields. In order to study 
the performance of diflerent improved varieties 
in laterite soils of Konkan in terms of yield 


TABLE 1: Millabie ranc yield and bio energy production by sugarcane varieties 


i 

Varieties [ 

1 

Millabic', 
cane yield 
(l/ha) 

C.C.S.'* Fnergv CCS 
(l/ha) ,(!0''kgCal)<' 


Rstimatedj Energy 

1 bagasse'* bagasse* e; 

! (t/h.) idOngCaDl'ig 

Lncrgy 

harvest 

index* 

(EHl) 

' Fncrgy 

1 niiio 
' (I R)** 
(Fluck, 

1979)s 

Co. 1163 

127.2 ab 

14.5 

57.2(32.4) 

12.7 

31.8(18.0) 

41.9 

87 5(49.6) 176.5(100.0) 

0.3 

19 

Co. 740 

120.4 ab 

17.5 

68.9(37.9) 

12.1 

30.0(16.5) 

39.7 

82.9(45.6) 181.6(100.0) 

0.4 

23 

Co. 419 

120.9 ab 

16.1 

63.2(35.8) 

12.1 

30.2(17.1) 

39.9 

83.3(47,1) 176.7(100.0) 

0.4 

21 

Co.6217.5 

175.3 c 

21.8 

85.8(34.3) 

17.5 

43.8(17.5) 

57.8 

120.7(48.2) 250.3(100.01 

0.3 

28 

Co. 975 

I6I.7 be 

23.8 

93.7(38.2) 

16.2 

40.4(16,5) 

53.4 

111.3(45.4) 245.4(100.0) 

0.4 

31 

Co. 1287 

164.2 c 

I8..3 

71.9(31.8) 

16.4 

41.0(18.2) 

54.2 

113.1(50.0) 225.9(100.0) 

0.3 

24 

Co. 1340 

148.8 abc 

18.7 

73.4(34.5) 

14.9 

37.2(17.4) 

49.1 

102.4(48.1) 212.9(100.0) 

0.4 

24 

Co. 6304 

149.4 abc 

19.6 

77.0(35.5) 

14.9 

37.3(17.2) 

49.3 

102.8(47.4) 217.1(100.0) 

0.4 

26 

MS.68/31 

111.7 a 

14,7 

57.9(35.6) 

11.2 

27.9(17.2) 

36.9 

76.9(47.3; 162.7(100.0) 

0.4 

19 

MS.68/47 

161.1 be 

22.3 

87.8(36.8) 

16.1 

40.2(16.8) 

53.2 

110.9(46.4) 238.9(100.0) 

0.4 

29 

Figures in parentheses >• 
are percentage of 
total energy 

Figures following J- 
same letter arc 

N.S. 

Commercial v. 11 sugar equivalent 6 1% of 
cane sugar to 16492.9 MJ sugarcane 

IMJ==238.7kFCal yield 

1 t lops 
«10465 MJ 


h. iVi of 
sugarcane 
yield 


11 bagasse » . Output of sugar energy 
= 8740 MJ Input of energy in NPK 

1 kg N=77.5 MJ 
I kg P>-14.02 MJ 
I kg K - 9.69 MJ 


•HHF 


_ En ergy sugars 
Energy sugar 
+ Energy bagasse 
+ Energy tops 


sweet sorghum fodder beet and sugarbeet con¬ 
taining 55.4%, 10.3%, 9.5%, 14.1% carbohydrates 
are reported to yield 1S23, 1583, 2158 and 
2060 gallons/ha of potential alcohol, respecti¬ 
vely ^ Potential alcohol production is estimated 
to be 1 gallon/14 lbs of fermentable carbohy¬ 
drates Sugarcane is also among potential 
alcohol* (3300 to 4800 lit/ha) producing crops 
by virtue of it.s high total sugar content (16 to 
18%) and high yield (over I SO t/ha). Presently 


and bio-energy production a varietal trial was 
conducted at the Agricultural College Farm 
Dapoli in 1975-76. The crop was planted in 
second week of January at 90 cm in furrows 
with 3 budded 30,000 set/ha Retreated in 
agailol solution of 50 gm in 100 litres of water. 
Recommended dose of fertilizers (140 kg N 
125 kg PiPi 125 kg KaO) was applied. Nitro¬ 
gen was applied in fotir splits as 10, 40,10 and 
40%‘ respectively at planting with whole P and 
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K, 6 to 8 weeks after planting, 12 to 14 weeks 
after plantingand 16 to 18 weeks after planting 
or at earthing up. About IS irrigations were 
given to the crop. The crop was harvested in 
the second week of January after testing the 
brix between 18 to 21% by refractomcter. The 
data on millable cane yield, commercial cane 
sugar yield (CCS), estimated bagasse and green 
top yields and contribution of these to total 
energy production has been presented in 
Table 1. 

The data in Table I reveals that the variety 
Co. 62175 and Co. 1287 gave significantly 
higher yield than Co. 116.3, Co. 740, Co. 419, 
MS 68/31 but their yield did not differ signifi* 
cantly than Co. 975, MS 68/47, Co. 1340 and 
Co. 6304. 

In case of CCS t/ha the similar trend was 
observed in high yielding varieties. But the 
varieties Co. 740, MS 68/31 inspitc of their low 
yields of millable canes yielded appreciable 
amounts of CCS in comparison to Co. 1163 
and Co. 419. 

The data on energy production through 
commercial cane sugar e.stimated cane top 
yields and estimated bagasse yield indicated 
that about 35% of energy comes from commer¬ 
cial cane sugar whereas about 17% comes from 
green tops and about 48% from bagasse. 

The total energy production in kg Cal/ha is 
strongly influenced by CCS on one hand and 


by the millable cane yield on the other, llie 
cane yield of Co. 740 and Co. 419 had a diifor- 
ence of hardly one tonne/ha but Co. 740 gave 
about 5x10" kg Cal/ha/yr higher yield of 
energy than later. Similarly, the variety Co. 
1163 gave about 7 t/ha/yr higher yield of mill- 
able canes than Co. 740, while it gave about 
5x 10" kg Cal/ha/yr less energy production due 
to low content of CCS. Same observation can 
be made with Co. 1287 as against Co. 975. 

On an average, a twelve month crop of sugar¬ 
cane from January to December produced 
about 200 X10* kg Cal/ha/yr in Konkan region 
of Maharashtra which comes to about 0.55 x 
10* kg Cal/ha/day. It is about 1.17% of the 
incident solar energy on the surface of the 
earth. 

Thus, increasing demand for commercial 
energy calls for giving utmost consideration for 
efficient energy production through photosyn¬ 
thesis. Use of this energy as mineral oil sub¬ 
stitute will induce farmers to shift their land 
use at least partly for efficient energy producing 
crops like sugarcane in near future. 
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SELF-DELIVERANCE OR DIGNIFIED SUICIDE 

SHASHIBHUSHAN RATH* 

Antljraei tlie psydiosomatic roots of the instinct calied suicide and emphasises that in case of 
dying patients snicMc is not a crime but a relief from the angst, pain and psychological stresses of an 
individual who not only Is a patient but a member of his own family, a parent and a member of the soelety. 
Suldde in such cases is never a form of self-condemnation as it usually Is but a dignifled one, a self- 
delivcrance where the patient volnnlarlly exits himself from the sick-self nevertheless with «ie.iimH.»t 
socio-economical impact. 


A hundred years back in a magazine like the 
Nature a news item revealed that scor¬ 
pions had a suicidal tendency. We know how 
the scorpion, if surrounded by a circle of fire, 
runs the sting into its own head and so eapires. 
Mr. Alien Thomson after conducting an 
observation at Lucca reported that the scor¬ 
pion when kept in a glass jar with a bright 
lamp focussed on it, it loses its head with 
excitement and then brings the curved sting 
down upon itself and pierces forcibly. In a 
moment its sorrows are over and its excite¬ 
ment amounting to despair ceases to vex it. 
It is in fact, odd to note that such a suicidal 
mania should be hereditary in scorpions 
because the dead ones cannot have reported 
to the survivors that the experiment is success¬ 
ful, while suicide is far from complying with 
the Darwinian conditions, and favouring the 
persistence of the species. 

Recently too, it was reported (courtesy UPI) 
that in Tokyo about ISO dolphins hurled 
themselves ashore in Southern Japan and 
many died despite efforts to push them back 
to sea. An official at the Children’s World 
Marine Park said the 2-3 meter long mammals 
were lying exhausted and were dying on the 
beach at Aoshima, in Miyazaki province, 
965 km south of Tokyo. Fishermen and 
residents laboured to shove the dolphins out 
to sea but they returned as if determined to 
die. 

Suldde aud Self 

Most of the individuals undergo a suici- 
dogenic period sometime or other in their 
lives, which in fact, is a characteristic of young 
adult life. The reasons for these ^tures of 
hollow despair are not adequate enough to 
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explain the cause of suicide. It is also observed 
that the state of mind is a mixed one—the 
consequential action and the inherent negation. 
For example, the American teenager driving 
down the highway at 90 miles per hour is not 
necessarily going anywhere; here driving down 
is the consequential action and apparently 
going nowhere is inherent negation. 

Alienation is deep-rooted in our existence. 
It might sound simple but quoting R.D. Laing, 
‘‘We are bemused and crazed creatures, stran¬ 
gers to our true selves, to one another, and 
to the spiritual and material world—mad even 
from an ideal stand point we can glimpse but 
not adopt”. It is the realisation that we arc 
potential but are in an alienated state we 
become outrageously violent, sometimes in¬ 
wardly and sometimes outwardly. 

We cannot understand thoroughly the 
mental condition at which a person attempts 
suicide. However, one of the explanations given 
by neo-psychoanalysts is : ”1 see you, and you 
see me. I experience you and you experience 
me. I see your behaviour. But 1 do not and 
never have and never will see your experience 
of me. Just as you cannot ‘see’ my experience 
of you. My experience of you is not ‘inside* 
me. It is simply you as I experience you. 
And 1 do not experience you as ‘inside* me.” 

Suicidal tendency is not a state of insanity 
because sanity today appears to rest very 
largely on a capacity to adapt to the external 
world, the interpersonal world and the realm 
of human collectiveness. Due to the estrange¬ 
ment of the outer world from the inner, any 
direct awareness of the inner world leads to 
grave risks. 

* ScmI Authority of India Ltd., Duigapur Steel Bfamt, 
Bolani Otm Mioes, Bolaiii^7S8037. 
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We have had accounts of man as animals, 
man as machines, man as biochemical com¬ 
plexes with certain ways of their own, but 
there remains the greatest difficulty in achiev¬ 
ing a human understanding of mao in human 
terms. That is precisely the reason for not 
hnding any intelligibility in the suicidal 
behaviour of patients suffering from terminat¬ 
ing diseases. In other words, we cannot find 
any intelligibility in behaviour if we see it as 
an inessential phase in an essentially inhuman 
process. Scope should be given to man to 
realise that though divided into several he is 
capable of being one. 

Doubt and Social System 

The rate and distribution of suicide is a 
property of the system: that there is some¬ 
thing about the society, the region or the 
group that generates its characteristic suicide 
rate. That is, individual’s doubt about the 
value system of his fellow men, hiinself, the 
existing social and cultural systems makes him 
exasperating for nothing and in turn affects 
the rate of suicide. Quoting Durkheim: 
’‘what is th e end of suffering above all. The 
problem does not exist for the believer firm in 
his faith or the man strongly bound by the 
ties of domestic or political society. But 
more the believer doubts more docs he become 
a mystery to himself, unable to escape the 
exasperating and agonising question ; to what 
purpose ? No proof is needed that in such a 
state of confusion the least cause of discour¬ 
agement may easily give birth to desperate 
resolutions. If life is not worth the trouble 
of being lived, everything becomes a pretext to 
rid ourselves of it”. 

In spite of the limitations of his socio¬ 
logical theory, sufeide, for Durkheim was the 
mark of civilisation in crisis, of a society 
which rejects certain of its members who have 
not managed to integrate themselves into their 
socio-cultnral surroundings. In his treatise 
on suicide, Durkheim observed that suicide 
increased not only itt’ times of depression but 
also in times, of rapidly increasing prosperity. 
He called it ‘Suicide anomique*. The disjunc¬ 


tion between goals and means, and the conse¬ 
quent strain, leads to a weakening of men's 
commitment to the goals, that is, to a state 
of anomie. Robert K. Merton spells out the 
logically possible ways iu which they can adapt 
to this disjunction : they may either accept or 
reject the goals; they may either accept or 
reject the means. 

Suicide is a reaction of the outcast. It is 
a sort of safety valve or emergency exit 
that prevents the excessive accumulation of 
discontentment, frustration and unsatisfied 
wants. Quite often failure in performing one’s 
role in the social set-up also leads to suicide. 
Telling-things like: *T am such and such 
a sort of person. 1 invite you to deal with me 
on this basis so that you may expect certain 
things from me” become the root cause of 
disintegration of personality unless validated 
by meeting the cultural criteria of the role. 
Confirmation of our conception about our¬ 
selves acts as a check against the emergency 
exit, which we call suicide. In a sense, we 
ourselves are responsible for the individual’s 
suicidal tendency. Laing in the Birds of 
Paradise has very rightly said: “We are all 
murderers and prostitutes—no matter to what 
culture, class, nation or society one belongs to, 
no matter how normal, moral or mature one 
takes oneself to be”. 

Whys and Hows of Self-deliverance 

Tlie desire to commit self-deliverance can 
originate from an endless array of circums¬ 
tances like mental illness, inability to adjust 
with day-to-day transactions, and can also 
be a simple desire of an old man to die with 
dignity as a positive measure by putting an 
end to the state of unhappy dependancy on 
the members of a disinterested society that 
glorifies youth. Jains, even today, observe a 
suicidal technique known as ‘Santharo’—in 
which death is slow and is caused, through 
starvation. 

Euthanasia or as is commonly known, 
mercy-killing, is derived from Greek meaning 
a good or happy death referring to the induce¬ 
ment of death by putting the incurable or 


vou5o»Norn 


307 



terminally ill patient to eternal sleep, obviously 
at their own request. However, there arises 
a related question : whether a person can be 
granted a legal sanction to end bis life by the 
other, not because of his debility but because 
he likes to truncate his life after a full and 
active living prior to his becoming a burden 
to his family or society. Such a sanction as a 
remedy for unbearable pain has been given by 
Aristotle in his book Politics and also by 
Plato in the Republic. 

Euthanasia is usually understood as mercy¬ 
killing by ‘the other’ basing on the request 
of the terminally ill patient. It is a paradox 
in itself from the madical point of view 
because it contradicts the Hippocratic Oath. 
The oath is the embodiment of the duties, 
obligations and ethics of the physicians which 
assures to relieve suffering, protect and pro-t 
long life. When the patient is in the raos 
unbearable, painful stages of a fatal disease 
like cancer, to prolong life violets the assur¬ 
ance to relieve pain, and again, to relieve pain 
by killing violets the promise to prolong and 
protect life. Under such ethical paradox, 
although no religion or law sanctions suicide, 
euthanasia by ‘oneself or self-deliverance 
should not be a crime nor should it be 
unethical. 

Dr. Charlotte Gilmann. herself an American 
physician, while dying of cancer penned the 
lines : “when all usefulness is assured of an 
imminent and unavoidable death, it is the 
simplest of the human rights to choose a quick 
and easy death in place of a slow and horrible 
one. The time is approaching when we shall 
consider it abhorrent to allow a human being 
to lie in prolonged agony. For this reason 
and conviction 1 have preferred chloroform to 
cancer”. 

In this context 1 remember Kant, for whom 
the ‘other self is not another Kind of object— 
for the whole concept of ‘objectness’ is foreign 
to the meaning of the 'self. The ‘other self 
therefore, is not something to be ‘known’ but 
a ‘person’ towards whom we must act res¬ 
ponsibly. A few cases are outlined below : - 

James Haig’s age is 24. He is deto-mined 
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not to live out his natural life because be is 
paralysed from neck downwards. He says, “I 
believe there is an afterlife but 1 do not know 
if it will be any better than this one”. Hi has. 
attempted at suicide twice but has failed. 
Because of his almost total disability the 
first attempt was well organised with an 
assistant but at the last moment the 
assistant backed out for the fear of penalty 
(sentence for fourteen years) imposed 
on persons aiding suicide. In the second 
attempt he tried to drive his electrically 
operated wheel-chair into the river Thames 
but a few feet ahead the chair toppled 
over. However, he has confessed before the 
Observer that his wish to die still remains 
strong. Above all these, he has told his wife 
to start a separate life so'that she is not 
marked by the stigma of suicide. 

Second case is that of a leading tumour 
specialist who treats two hundred tumour 
patients a year, states that he would take his 
own life if he himself was dying of a parti¬ 
cularly painful cancer, because be doesn’t 
trust his colleagues to be able to supress the 
pain. It indicates that in such type of special 
context there is nothing wrong at all taking 
one’s own life. 

Thus suicide can be a powerful method of 
seif-deliverance especially for patients who are 
terminally ill. In the recent past Exit, a not 
so well-known British group had its member¬ 
ship shooting as high as 9,000. The reason 
being the publication of a ten thousand word 
booklet titled ‘A Guide to Self-deliverance’. 
But soon after its publication it was banned 
in the UK. Recently however, a number of 
sister societies have come up in the States viz. 
Hemlock Society : Concern for Dying, Society 
for Right to Die etc. Hemlock Society plans 
to go ahead with the publication of the 
pamphlet inspite of the fear of prosecution 
because its director Derek Humphry is of the 
opinion that thousands of people want this 
information and such a publication will create 
a climate of opinion that will tolerate the right 
of the terminally ill to end their own lives. 

There is nothing wrong in exiting oneself. 
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Humphry first published the title "jean’s Way*’ 
in 1978 giving an account of how he helped his 
wife, a bone cancer victim to die on her own 
terms and not those of the disease that ravaged 
her body. Nearly a thousand letters and tele¬ 
phone calls from the dying and their relatives 
followed, all of them wanting to know from 
Humphry how they could end lives in extremis 
or where such data could be obtained. Assur¬ 
ing himself that a particular patient was termi¬ 
nal and not suffering from emotional problems 
he sent out photocopies of the list of lethal 
doses of commonly used drugs. 

Administration of lethal drugs like 
hexobarbitone or thiopentone by injection has 
a sedative cifect and has also been described 
as pleasant, romantic and lovely. While 
commenting on the mode of Execution the 
Royal Commission says : "in about 20 or 30 
seconds, perhaps before the dose was comple¬ 
ted the drug would reach the brain. There 
would be no danger of failure if a large enough 
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The National Symposium on Pigment Metabolism 
in relation to Vitiligo 

Linder the auspices of Indian Chemical 
Society and other cosponsors like lADVL 
(W.B. Branch and Central Organisations), Bose 
Institute, AIIMS, ICMR, DST, New Delhi, a 
National Symposium on Pigment Metabolism 
in relation to Vitiligo was held at Bose Insti¬ 
tute, Calcutta on September 22-23. 1984. 

The symposium was inaugurated by Prof. 
B. K. Bachhawat, Director, IlCB, Calcutta 
and presided over by Dr. B. N. Banerjee, an 
eminent Dermatologist of India. The Convener 
of the symposium Prof. D. P. Chakraborty, 
Chairman Department .' of Chemistry, Bose 
Institute called up6n the Doctors and Scientists 
to take up a cordinated programme of tids 


dose weie given, and the prisoner would feet 
nothing after the prick of the needle”. 

It should be the fundamental right of every- 
man to die a dignified death. Minoo Masani 
has set up an Indian branch of the Society for 
the Right to Die with Dignity (SFRDD). 
There are already 27 branches all over the 
world with many eminent writers, doctors, 
scientists, lawyers and industrialists as its 
members. 

In Steppenwolf, Herman Hesse has put in a 
succint way : "Finally, when be was about 47 
years old, Harry had a happy, not entirely 
humourless thought. He set the date of his 
fiftieth birthday as the day on which he would 
allow himself to commit suicide. On that day, 
he agreed with himself that he would be free to 

use or not to use that emergency exit.Let 

us die the Cleopatra’s death which is nothing 
but dignified suicide. Death, one day, will no 
more remain a gnome, a dread but instead will 
be a sort of relief, an exit, a deliverance. □ 


subject of interdisciplinary scientific investiga¬ 
tion to fight the national malady which in 
consideration of its incidence was next to 
tuberculosis and leprosy in India. Speakers 
from different parts of India and Prof. A. B. 
Lerner of the school of Medicine, Yale Univer¬ 
sity, U.S.A., spoke in the meeting. Prof. 
Lerner put forward that abnormal melanoma 
cells were responsible for this malady. Neuro¬ 
genic factors may be contributory to this 
malady. Dr. B. N. Bchl, Director Skin Insti¬ 
tute, New Delhi, suggested that different 
etilogical factors are presumably at play in 
different individuals. Hence, the treatment 
has to be individualised. Prof. S. K. Panja 
in his talk suggested that histamine is a toxic 
mediator for the pathogenesis of Vitiligo. Prof. 
R. K. Panja presented his data on the role of 
hypothalamus in Vitiligo. Dr. A. K. Dutta 
presented a review on the basis of his data on 
clinical observation that the cases should be 
classified into different groups. Prof. D. P. 
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Chakraborty in his lecture spoke on the intro* 
duction of pure psoralen as a chemotheraputic 
agent in 1957 by himself and Dr. A. K. Roy- 
chowdhury and its efficacy as the best of the 
group of drugs used in Vitiligo. The lecture of 
Prof. J. N. Chatterjee on the synthesis of com¬ 
pounds related to psoralen was presented by 
Dr. D. Mai. Prof A. Ramaiah of AllMS spoke 
on the modification of the solubilized enzyme 
tyrosinase from melanosormal fraction on 
exposure to pH 5.0 on citrate. Prof. D. P. 
Mukherjee spoke on the anthropological 
genetical aspects of the disease. The frequency 
of the disease in different strata of the society 
their geographical location in India were also 
mentioned. The physiological aspects of 
Vitiligo patients were discussed by several 
workers. 

A resolution requesting the publishers of 
various dictionaries to state correct meaning 
of Vitiligo, as a disease of the pigmentqry dis¬ 
order instead of a variety of leprosy was 
passed by the general meeting of the Sympo¬ 
sium. □ 

D. P. Chakraborty 


Highlights of Research and Development under 
Department of Atomic Energy during 1983-84 

India’s programme for the utilisation of 
atomic energy for its economical development 
made rapid strides during 1983-84. The power 
reactor (unit-I) at Kalpakkam designed, 
engineered and built entirely by Indian Scien¬ 
tists and engineers, attained criticality on 
July 2, 1983 and was synchronised to the grid 
by the Prime Minister on July 23, 1983. India 
is thus one of the few countries in the World 
capable of designing, building, fuelling and 
operating power reactors entirely on its own. 
The power reactor (unit II) at Rawatbhata 
achieved record performance with an operating 
factor of 85.33 per cent during the year. In 
the latter half of the year the heavy water 
plants at Baroda and Tuticorin have been pro¬ 
ducing their targetted quantities. 


R&D at BARC : Research and develo])- 
ment activities at the Bhabha Atomic Research 
Centre (BARC) moved forward contributing to 
the building up of the nuclear power pro¬ 
gramme of the country with significant spin¬ 
offs in the fields of .space, defence, industry, 
agriculture and medicine. Founded in 1957 at 
the Atomic Energy Establishment at Trombay, 
BARC’s activities cover diverse fields such as 
physics, chemistry, engineering, metallurgy, 
reprocessing, fuel fabrication, waste manage¬ 
ment, radio-isotopes, electronics instrumenta¬ 
tion, lasers, biology, agriculture, food techno¬ 
logy, radiation medicine etc. 

Research Reactors : In the field of research 
reactors expertise from design to operation 
stage has been fully developed. The country’s 
MW swimming pool reactor APSARA built in 
1956, countinues to be used for isotope pro¬ 
duction and physics experiments. 

The 40 MW CIRUS reactor, operating 
since 1960 has provided valuable production, 
experimentation and training facilities. Commi¬ 
ssioned in 1961, ZERLINA—the zero energy 
reactor, was decommissioned in 1983 after 
rendering useful service in studying new reactor 
concepts and components. 

The zero energy fast reactor assembly 
PURNIMA was built inl972 and is presently 
under modification to operate using uranium 
(233) fuel (PURNIMA 11). Another mini-pool 
reactor also containing uranium (233) as fuel, is 
under construction at Kalpakkam, for neutron 
radiography experiments. 

A new high fiux indigenous reactor at 
Trofflbay, called DHRUVA will be commi¬ 
ssioned in 1984. DHRUVA is a natural 
uranium heavy water moderated reactor of 
100 MW thermal power and incorporates 
several new features including a new fuel 
concept. 

Nuclear Fuel Rtsearch Development: 

Since the inception of atomic energy pro¬ 
gramme, R&D efforts have been directed 
towards achieving aelfreliance in meeting the 
fuel needs of the reacinrs. The Uranium 
Metal Plant at Trombay, which prodtioed its 
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first ingot of fuel in January 1959 was parti¬ 
ally recommissioned during the year. 

Fuel elements and subassemblies for CIRUS 
reactor and metallic uranium fuel clusters and 
other components for DHRUVA reactor were 
fabricated. Design and fabrication work for 
the new plutonium rich carbide fuel was under¬ 
taken at BARC. Development work on 
uranium (233) based fuel fabrication as well as 
R & D work in thorium utilisation was carried 
out. 

Reactor Research Centre : The Reactor 
Research Centre was established in 1971 at 
Kalpakkam, Tamil Nadu, to carry out develop¬ 
ment of sophisticated' breeder technology. The 
Fast Breeder Test Reactor is expected to be 
commissioned towards the end of 1984. This 
is a 40 MW thermal sodium cooled reactor. It 
will generate about 15 MW of electrical power, 
using mixed carbide fuel developed and manu¬ 
factured at Trombay. Laboratories have been 
commissioned for handling active materials, 
reprocessing and separation of plutonium, 
sodium, niaterials development, reactor engi¬ 
neering, electronics and instrumentation, and 
safety research. 

Work on the design of 500 MWe Prototype 
Fast Breeder Reactor commenced and prelimi¬ 
nary reports prepared. 

Centre for Advanced Technology : Work on 
setting up the Centre for Advanced Techno¬ 
logy at Indore commenced on February 19, 
1984 with the unveiling of a plaque by the 
President. 

The Centre will work on a variety of 
advanced and frontier technologies which have 
been engaging the attention of BARC, such as 
accelerators, lasers and fusion. The Centre 
will evolve designsjbr large high enery accele- 
retors, laser systems for fusion investigations 
and advanced MHD systems etc. 

Variable Energy Cyclotron Centre (VECC) : 
VEC, set up at Calcutta by BARC» is emer¬ 
ging as a national research facility with the 
major users being scientists from universities 
througout the country, ^ An additional beam 
transport channel and radiofrequency system 
were eommissioned this year. 
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Magnetohydrodyrumlcs {MHD) Project : 
BARC, in collaboration with BHEL, has been 
engaged on the development of an experimen¬ 
tal 5 MW MHD plant at Tiruchirapalli, Tamil 
Nadu, the construction work of which was 
largely completed. The plant is expected to be 
in operation in 1984. 

Support to Basic Research in Nuclear 
Sciences: In addition to the High Altitude 
Research Laboratory at Gulmarg, National 
Research Laboratory at Srinagar and Seismo¬ 
logy Station at Gauribidanur, institutions 
aided by DAE like the Tata Institue of Funda¬ 
mental Research and the Saha Institute to 
Nuclear Physics, Calcutta are engaged in 
research geared to achieve self-reliant base in 
nuclear science and technology. DAE also 
supported research and development work in 
various disciplines related to atomic energy 
in Indian universities and other academic 
institutions by giving project-linked financial 
assistance and fellowships. The Department 
also provided grants to institutions for the 
development of mathematics. During the year 
Rs. 1.3 crores were allocated by DAE as grants- 
in-aid to universities and institutions. □ 

Nuclear India 

Active maoganese dioxide 

Manganese dioxide is a good conductor of 
electricity and is largely used in the manufac¬ 
ture of dry cells. Since production in the 
country is not adequate, active maoganese 
dioxide has to be imported every year in consi¬ 
derable quantity. 

Though pyrolusite is the common source 
of manganese compounds, the difiBculty is that 
maoganese salts when heated with oxidising 
agents such as nitric acid, potassium perman¬ 
ganate, nitrosyl chloride as well as ammonia 
plus bromine does not yield pure manganese 
dioxide. Although pure manganase dioxide 
can be produced by heating manganese nitrate 
to a temperature of about 200 degree centi¬ 
grade, the method is not suflBeient to meet 
commercially demands of active manganese 
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dioxide. Again, though active manganese dio¬ 
xide can be obtained by electrolytic method, 
its feasibility, however, lies where electricity is 
cheap. But this process does not seem to be 
appropriate at present since production of active 
manganese dioxide requires a large amount of 
power varying from 6000 to 7000 KWh for 
each tonne of the material. 

Researchers of the Regional Research 
Laboratory, Bhubaneswar revealed that for 
the purpose of obtaining active manganese 
dioxide, a low-grade manganese ore even can 
be employed. The process consists in treating 
ground ore with ferrous sulphate when the 
corresponding sulphate is formed. Ammonium 
sulphate can also be used. These sulphates 
are then converted into the carbonates or 
the hydroxides. Both on heating produce 
manganese dioxide. This operation is called 
calcination and the sulphate production the 
sulphatisation. One of the advantages of 
using the process is that active manganese 
dioxide can be produced from any kind of ore 
available indigenously □ 

'P. C. Bhattacharyya 

Research into mine safety 

Greater safety and more efficiency in the 
coal industry is the aim of Australian Govern¬ 
ment-funded research into methane-gas drain¬ 
age from mines. 

Gas drainage is a technique by which gas 
is extracted from the coal seam and taken to 
the surface. This reduces the risk of outbursts 
of gas and coal at the workface—-the possibility 
of explosions and fires. It markedly reduces 
the problems of ventilation and improves 
productivity. 

The project has proved extremely effective 
in reducing the methane concentration in the 
mine working area and the risk of outbursts. 
As a result, more coal can be won. Recovery 
has been increased and operating costs have 
been reduced. Subject to market availability 
the mine. West Cliff Colliery in New South 
Wales, Is now able to mine in a year up to one 
million tonnes more of the export-coking eoal 
A (filot plant has been installed to use the 


vented methane to generate electicity. □ 
Australian Information Service 

Garden-Waste shredder 

Gardeners will be able to convert garden 
rubbish into soil-enriching mulch by using a 
cheap portable device invented by a South 
Australian iawnmower serviceman, Kenneth 
Schuppan. The attachment fits under conven¬ 
tional rotary mowers and uses the blades to 
shred organic matter into garden-ready mulch. 
An additional’ power unit is not required, 
which gives the device a significant cost advan¬ 
tage over other shredding systems. □ 

Australian Information Service 

New-style desalination system 

Australian engineers have developed a con¬ 
tinuous magnetic ion-exchange system for 
desalting large amounts of brackish water by 
using specially treated resins in a process 
sought unsuccessfully in other parts of the 
world for about 30 years. 

The demonstration plant, with t a produc¬ 
tion capacity of one million L of potable 
water per day, is capable of desalting enough 
brackish water to supply a town of up to 
10,000 people with sufficient cooking, drinking 
and washing water for a year. 

The system—Sirotherm—is a joint project 
between Australia’s Commonwealth Scientific 
and Industrial Research Organisation (CSIRO), 
Perth’s Metropolitan Water Authority (MWA) 
and private industry. The system uses magne¬ 
tised ion-exchange resins, specially developed 
by the CSIRO and ICI, to lift the salt from 
brackish waterand a hot-water process removes 
the salt. 

A major advantage of the process over 
other desalination system is its capability for 
continuous regeneration. The plant never has 
to be shut down and this gives it a great merit 
in operating simplicity and improved operating 
economics. Another benefit is that it only uses 
cheap low-grade heat in its operation and if 
necessary it cooid use solar heat-for some 
stages. 0 

Australian Information Service 
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The SalbasBtras^S. N. Sen and A. K. Bag. 

Publisher: Indian National Science Academy, 

New Delhi, 1983. Pp. 293. Price Rs. 85/-. 

Different sciences have flourished at 
different times in different societies. They 
have been directly related to the habits, modes 
of thinking and the social organisations of 
those communities. This itself is an interes¬ 
ting study—the logical connection between the 
habits and rituals and the technologies evol¬ 
ving out of those practices, between the cul¬ 
ture and the specialised branch of knowledge 
which evolved out of that culture. 

History of science has recently emerged as 
a separate academic discipline. This calls for 
the active co-operation of scientists as well as 
historians so that the ''Intellectual activity 
which began since man first came to grips with 
nature can be studied from a variety of 
angles. 

It is very gratifying to see that the Indian 
National Science Academy has taken upon 
itself the task of initiating researches on the 
sources of history—to provide the ready raw 
material so to speak for the serious scholars 
and historians. Until very recently the edu¬ 
cated Indian was conditioned to believe that 
all light came from the west and science had 
its sacred origin in Greece. It is time the 
younger generation were given a more perva¬ 
sive and neutral view of history. 

The widely accepted belief that geometry 
had its crude origin as a set of practical rules 
for mensuration and land-surveying in ancient 
Egypt and Babylon js now being questioned. 
Scholars are now of opinion that the knowledge 
of geometry needed for the purpose of land 
measurement was only an approximate know¬ 
ledge. The theory that exact geometry arose 
out ofland surveying in Egypt or Babylon is 
not supported by evidence. On the other 
hand geometry in the senia of an exact science 
deveioi|)ed from the techniques of the masons, 


architects and engineers. This clearly points 
out to the evidence we have from Indian cul¬ 
tural history and in a different technological 
context, namely that of brick-making and 
brick-laying. 

The Pythagorus theorem was also known 
to ancient Indians, who came upon it by way 
of constructing square and rectangular shaped 
alters. This geometry has come down to us 
as codified in a class of literature called the 
SULBA SUTRAS. 

Thanks to the painstaking work done by 
S. N. Sen and A. K. Bag—This volume provide 
us with a glimpse, showing us how the deve¬ 
lopment of geometry and algebra was inherent 
in our scriptural tradition. The Sulbasutras 
are manuals for the construction of altars for 
fire-sacrifice. Of the various composers of 
these formulas or sutras they have selected 
four—Bandhayana, Apastamba, Katyayana 
and Manava. The original Sanskrit texts are 
given in Roman script along with their English 
translation. In the third section of the book we 
have the commentaries given by Sen and Bag. 

In the commentary the units of measure¬ 
ment used by the sutrakars are discussed and 
explained not in the order in which they 
appear, but edited according to importance 
and avoiding overlapping. The mathematical 
significance of the text can be well understood 
from the way methods of constructing squares 
and transformation of geometric figures, 
heights, distances positions etc. are mentioned, 
even placement of bricks for each layer is to 
be done in accordance with special rules. 
Bandhayana proposes two types for making a 
fire—altar in the form of a falcon with curved 
wings and extended tail. Apastamba gives the 
formula for two variations of the same figure. 

There is a lot of controversy regarding the 
exact time and place of the writing of these 
sutras, but there is general agreement that the 
sutras were composed between 800 to Stio B.C. 
The involved and irregular forms used- by the 
first two put them vefy defihitely before 
Panini. The evidences put forvMrd by various 
spholars have been discussed in the introdue- 
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tion. There is an equally valuable index of 
technical terms used in the original text. Sen 
and Bag deserve our thanks, not only for the 
stupendous labour involved in the compilation, 
but also for their cool, rational analysis, parti¬ 
cularly because the whole thing is submerged 
in religious rituals. The structures were sup¬ 
posed to have special eignificance—-part magi¬ 
cal part relegious, for example, in order to 
ensure entry into heaven, the altar had to be 
made in the shape of a falcon. For the des¬ 
truction of one’s enemy, the altar was to be 
built in the shape of a chariot-wheel. The 
shape of the altar was connected with specific 
desires, or wishes to be fulfilled. But along 
with this kind of faith flows reason—how 
exactly to construct the altars and a thorough 
knowledge of the technology involved. □ 

Enakshl Chatterjee 

Catastro^ theory and applications. Ed. D. K. 

Siaha. Pnblisher: South Asian Publishers 

Pvt. Ltd.. Pp.xii +158. Price Rs. 75/-. 

There is, hardly, any branch of science to 
which the catastrophe theory has not been 
applied. Unfortunately only a few books are 
available which simultaneously bring out the 
basic contents of the catastrophe theory along 
with examples of their applications to various 
disciplines. The current publications, which 
arose out an interdisciplinary seminar conduc¬ 
ted in 1979 at Jadavpur University, admirably 
fulfils the dual purpose of acquainting research 
workers with the recent trends and develop¬ 
ments in catastrophe theory and providing 
examples of useful applications of the theory 
in physics, bio-physics, earth sciences, medical 
sciences and linguistics. 

The first six papers of the present volume 
have been written by Prof. E. C. Zeeman alone 
or with his colleagues, who, as is well known, 
is perhaps the most important mathematician 
who has been responsible from enlarging the 
scope of Catastrophe theory as a mathematical 
method discovered by Rene Thom to describe 
evolution of forms of nature to its present 
extensions covering large areas of pure and 
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applied mathematics. In the first paper 
Zeeman has discussed the seven elementary 
catastrophes, his famous catastrophe machine 
and application of Catastrophe theory to 
factors governing aggressive behaviour in 
animals. In the following articles, appli¬ 
cations of catastrophe theory to the stability 
theory and light caustics have been discussed. 
In the next paper Zeeman along with Smith 
and Harrison have analysed some discontinu¬ 
ous processes associated with Baysian decision 
theory. Zeeman has discussed the applications 
of Catastrophe theory to the anorexia nervosa 
and its cure by trance theraphy. In the next 
paper Prof. Zeeman has given replies to some 
of the questions raised during the seminar on 
general theoretical aspects, as well as of their 
potential fields of applications. In the follow¬ 
ing paper Prof. C. K. Majumdar has discussed 
the application of Catastrophe theory to phase 
transitions and nuclear fission. In his paper. 
Prof. J. N. Kapur has examined the problem 
of competition of species from three points of 
view viz. Lotka-Volterra theory, the theory 
of games and Thom-Zeeman Catastrophe 
theory. In an interesting article Dr. A. K. Roy 
has described how a logics-mathematical 
theory of languages can be developed. This 
has been followed by a paper on the language 
aspects of Catastrophe theory. Biomechanical 
applications of Catastrophe theory have been 
discussed by Prof. D. K. Sinha while applica¬ 
tions to earth sciences have been discussed 
by Mitra and Sinha. Bifurcations of time 
periodic solutions which are important in the 
investigations on regulatory biochemical net¬ 
works has been examined by Dr. A. B. Roy 
using Catastrophe theory, while applications 
of bifurcation theory in physical and bio¬ 
chemical systems have been considered by 
Dr. D. Sen. An important feature of the book 
is an extensive bibliography on Catastrophe 
theory prepared by Dr. Poston gpd Stewart 

Apart from a few minor printing errors, 
the book is almost free from blemishes.. The 
editor and the organisers of the seminar 
deserve full eredit for their valuable contribu¬ 
tions in fhts field.' □ 

' A. M. Okoae 
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SCIENCE CORNER 


Articles published in this section are for students nod 
general readers for understanding science in the perspectire 
of its fundamentals. We invite science teachers and scientists 
for contributing articles to this section. Abo we shall 
appreciate comments from our readers on the articles publidied 
in this section.—£</. 


ACCELERATORS AND THEIR RECENT APPLICATIONS 

S. B. KARMOHAPATKO* 


W ITH the dawn of the present century, the 
discovery of radioactivity by Bacquercl 
and Curie made a revolutionary change in our 
ideas about matter, to produce artificially 
radioactive substances from the stable elements, 
fast projectiles of charged particaies were 
needed. Dirac predicted an antielectron or 
positron even an aiitiproton. Since the proton 
was 1836 times as massive as the electron, the 
formation of Antiproton required at least 1836 
times as much energy as the formation of a 
positron. We had to wait for the development 
of accelerators for accelerating subatomic 
particles to sufficiently high energies. 

In 1928 John D cockroff and Earnest Wal¬ 
ton developed a machine to accelerate protons 
400 thousand electron volt. One electronvolt 
is equal to the energy developed by an electron 
accelerated across an electric field with a 
potential of one electronvolt. With protons 
accelerated in this machine, they were able to 
break up die lithium nudeus, and for this work 
they were awarded the nobel prize for physics 
in 1951. Next Van de Graff developed an elec¬ 
trostatic generator and could accelerate protons 
to 8 Mev. 

Another method gave birth to the linear 
accelerator in 1931 in'^ich particles are driven 
down a tube divided into sections. The driving 
. force is an alternating electric field, it is 
nuoaged in such a way ^ as the particles 


enter each successive section, they get another 
push. Since the particles speed up as they go 
along, each section must be suitably longer 
than the one before, so that the particles will 
take the same time to get through it and will 
be in phase with the proper timing of the pushes. 

A better idea conceived by E. O. Lawrence 
was given shape in a cyclotron in which the 
particles travel round a circular path. A magnet 
could bend them in such a path. Each time 
they completed a half circle, they would be 
given a kick by the alternating field. As the 
particles speeded up, they would move in wider 
circles and take the same time for each round 
trip, since in wider circles their velocities 
Increase. By 1939, laboratory in the University 
of California had a cyclotron to raise proton 
energy to 20 Mev. Lawrence, the inventor of 
the cyclotron was recognised with the nobel 
prize in physics in the same year. 

The acceleration due to cyclotron itself had 
to' stop at about 20 Mev, because at that energy, 
the particles were travelling so fast that the 
mass increase with velocity—an effect predicted 
by Einstein's theory of Relativity'—became 
appreciable. This increase in mass due to high 
velocity causes the particles to start lagging 
and falling out of phase with the electrical 

*Saha Institute of Nueb^^j^cs, 1/AP, Bidhannagar, 
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kicks. The remedy was worked out by Vek* 
sler and McMilan by synchronising the altera> 
tions of electric field with the increase in mass 
of the particles. Such modification of cyclotron, 
called synchro-cyclotron could be built up to 
raise the energy to 800 Mev. 

Electrons being lighter particles have sepa¬ 
rate problems for acceleration. To be useful 
in smashing atoms, the light electrons had to 
be raised to much higher speed than protons. 
The cyclotrons could not work for electrons, 
because at the high velocities needed to make 
the electrons effective, their increase in mass 
was too great. In 1940, Kerst designed a trans¬ 
former device which balanced the increasing 
mass with an electric field of increasing strength. 
The electrons were kept in the same circular 
path instead of spiralling outwards. The instru¬ 
ment was named betatron, after beta particles. 
They cun generate electrons upto 340 Mev. 

A slightly different design called Electron 
Synchrotron was built by Coward and Barnes 
in 1946. These raise electrons to 1000 Mev, 
but cannot go beyond, because electrons 
moving in a circle radiate energy at increasing 
rates as velocity is increased. Such radiation 
produced by an accelerating particle is called 
Bremstrahlung, a german word meaning break¬ 
ing radiation. 

Taking lessons from the betatron and elec¬ 
tron synchrotron, physicists working with pro¬ 
tons began about 1947 to build proton synchro¬ 
trons which like-wise kept particles in a single 
circular path. This was helpful in saving on 
weight. When particles move in spiralling 
paths, a magnet must extend the entire space of 
the spiral to keep the magnetic force uniform 
throughout. With the path in one circle, the 
magnet need be only large enough to cover a 
narrow area. Because the more massive proton 
does not lose energy with motion in a circular 
path rapidly as does the electron, physicists 
could surpass the 1000 Mev limit with a proton 
synchrotron. 1000 Mev is 1 Giga-ev. greek ward 
for gi. Brook-haven National Laboratory, in 
1952, completed a proton synchrotron called 
cosinotroo that reach^^yo 3 Oev. Two years 
later developed a 


bevatron producing particles 5 to 6 6ev. tn 
1957 Soviet Union reached 10 Gev with their 
phasotron. 

ffut by now these machines seem to be pig¬ 
mies in comparison with accelerators of newer- 
type called the strong focussing synchrotorn. 
The limitation on the Bevatron typf is that 
particles in the stream fly off into the walls of 
the channel in which they travel. The new type 
counter-acts this tendency by means of alternat¬ 
ing magnetise fields of different shape which 
keep focussing the particles in a narrow stream. 
This incidentally further decreased the size of 
the magnet required for the energy value 
attained. Where particle energy was increased 
fifty fold, the weight of the magnet involved 
was less than doubled. 

In the year 1959 the European Committee 
for Nuclear Research (CERN) a cooperative 
agency of 12 nations completed in Geneva a 
strong focussing synchrotron which reached 24 
Gev. Brookhaven constructed one reaching 30 
Oev and the soviet union completed a similar 
machine of 70 Gev energy. CERN has been 
operating a super synchrotron of 270 Gev 
energy. A few others are completed or are near 
completion. 2000 Gev Synchrotron under 
development in the Fermilab requires special 
mention. 

The idea has been welcome of having two 
accelerators in tandem so that a beam of 
energetic particles collides head on with 
another beam moving in the opposite direction. 
This will quadrupoie the energy involved 
over tl>e collision of one such beam with a 
stationary object. 

Electron-positron collider or proton-aoti- 
proton collider synchrotron is a single machine, 
in which the collision occurs in the same mag* 
net because of the opposite charges of the 
particles. CERN 8upe^proton^ynchrotron as 
an antiproton collider reaches 540 Gev energy. 
A SO Gev positron-electron collider is undmr 
construction at CERN. 

Froip eosmotron to super synchrofroo, the 
tapge of the modern synchrotron, comprise a 
marvel in instq|(Beiitatioii. Like the Igmp 
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' Atadin, Physicists use these machines for 
bat they ask for. 

With merely the Bevatron, man at last came 
ithin reach of creating the antiprotoo. In 1955 
hamberiain and Segre bombarded copper 
ith 6.2 Gev protons for many hours and 
{finitely detected at least 60 anti-protons, 
hey received the nobel prize in 1959 for their 
-iscovery. 

The discovery established the basis for the 
existence of antimatter, a new concept in 
physics, predicted by Dirac long before. 

Synchrotrons have helped as meson facto¬ 
ries to discover a large number of elementary 
particles. These particles have changed our 
conventional concepts about matter and force. 
Particle physics is now a new subject sometimes 
called high energy physics, since the exotic 
particles are achieved through the collision of 
high energy particles. 

Recently attempts are made by physicists to 
unite the cosmology and particle physics. 

It is believed that the origin of the universe 
is due to an explosion called bigbang. In the 
moment of such creation all the four forces 
gravitation, strong nuclear force, weak nuclear 
force of jS-decay, Electromagnetic forces 
were united together. At a moment, the 
force of gravitation separated, next the strong 
force. At the instant of 10'^^ sec after the 
bigbang, electromagnetic force and weak 
force were unitedly -was an electro-weak 
force not separated from each other. 


Glashow, Abdus Baiam and Wienberg theoreti¬ 
cally showed the existence of the etectroweak 
force and predicted the existence of W^ and Z** 
particles by the electroweak theory. In 1979 
they were awarded nobel prize, when a notable 
experimenter was heard to remark on learn¬ 
ing the news *‘does this mean they will have to 
give the prize back if we do not find the Z or 
W’. The question was to remain a hypothetical 
one. Thanks to the synchrotron which proved 
the prediction true. In 1983 the super proton 
synchrotron as proton antiprotoo collider run 
at an energy 540 Gev, definitely proved the 
existence of centered around 81 Gev and Z<* 
at 93 Gev at the rest mass energy, predicted 
by the theory. For conducting the experiment 
Rubbia and Meer have been awarded Nobel 
prize in physics in 1984; Meer was responsible 
for devising the stochastic cooling method to 
concentrate the Antiproton beam sufficient for 
interaction with the protons from the opposite 
direction to produce detectable W-andZ^. 
The detector systems UAl and UA2 operated 
by the scientists of CERN unequivocally pro¬ 
duced the said intermediate vector Bosons, the 
exchange particles of the weak force. The 
experiment is described to be the most difficult 
one and to be one of the greatest achievements 
in science in the present century. 

The 2000 Gev machine at Fermilab when 
completed will provide the highest energy with¬ 
in the reach of the physicists and will unveil 
many exotic phenomena which are not even 
imagined with a human mind. □ 
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LETTERS TO THE 
EDITOR 


'Kumar Jal*—a catfish fishing method of 
Hooghly'Matlah estuary 

Fishing methods of Hooghly Matlah estuary 
have been described in detail by a number of 
workers in the past* But for a very brief 
mention regarding fishing with the help of 
bush*, no account is available in literature 
regarding a barrier type of net, locally known 
as 'Kumar Jal’, the principal net for catfish 
fishing, employed in lower reaches of Hooghly¬ 
Matlah estuary (Sunderbans area). This me¬ 
thod of fishing was observed in detail by the 
authors while the senior author was working 
on biology and fishery of the canine catfish- 
eel, Plotosus canius Hamilton. 


as, each wing is 16-21 m in length. The height 
of the middle piece is 7.5-8 m and the wings 
about 3.5-6 m. The foot rope is weaved, like 
garland, with small fire clays which wqrk as 
sinkers. The entire length of the net is variable, 
according to the area available for operation 
and manpower availability. • 

This net is operated near the bank having 
low water level. Twelve to fifteen days before 
actual operation, a bush, comprising of a 
bundle of split bamboo poles, is placed in a 
selected place in the river. The split bamboo 
pieces are tied at the top and their bottom 
free ends are fixed in the river bed (Fig. 1). 
Dead goat guts or smail dead animals are tied 
within the framework of the bush to attract 
carnivorous fishes. When the fishes get accu¬ 
stomed to feed in the bush area in 12-15 day’s 
time, a sizeable area around the bush is en¬ 
circled with bamboo poles (stake poles) pitched 
in the river bed at an interval of 3-3.5 m. 


MiPOLt ^OlkTION 06 NIT 


CtAT 9INKCN9 


STAkl AOLtI 


Wl POATfON 
Of It 



BAMOOO iriCfi 


‘Kumar Jal* consists of three pieces of nets, 
one middle piece and two wings,, with foot and 
head ropes (Fig. 1). The mesh-size gradually 
increases from foot rope end to head rope end 
and ranges between 6-12 mod. The length of 
the middle piece vari^ between 30-36 m, where- 


daring the ebb tide period, without disturbing 
the bush. Now the foot rope of the net is 
buried in the river bed towards the bush side 
of thi^ poles in such a way Aat no gap is left 
between the foot rope and the rivet bed. The 
winp are fixed towards fwbaakment and the 
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middle part towards the deeper water area. As 
the high tide reaches its peak, the net is fully 
stretched and the head rope is tied with the 
top of the stake poles. In this way a semi* 
circle enclosure is made of the net, ensuring 
that the fishes which have come to feed in the 
bush area are unable to escape. When the 
ebb*tide starts, the foot rope is gradually 
dragged from the wing end towards the shore. 
The process of dragging is very slow and gentle. 
The bush is pulled off when the foot rope 
reaches near it. Ultfmately, the foot rope of 
the middle piece touches the shore and the two 
wings overlap each other. As such, a bag is 
formed at the middle portion of the net and all 
fishes get slowly driven to this bag. At this 
stage, the head, rope is untied, simultaneously, 
by a number of fishermen, at all points, and 
brought to the shore, thus, covering the top of 
the bag. The captured fishes (mostly different 
species of Mystus, P. canius and other estuarine 
catfishes) are then removed. 
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Antt'baeterial nod antl'fimgd activity of some 
new bMotyryl) sulphoaes 

The sulphones are probably best known in 
therapy and in agriculture^’*. The discovery 
of dapsone, 4,4'*diaminodiphenyl sulphone, 
as potential drug against leprosy has revolu* 
tionised its whole treatment*. The sulphones 
are well known as fungicidal* and anti*leprotic 
agents'. Marked anti-tubercular* and anti¬ 
bacterial*activities are reported for 
sulphones. Vinyl sulphones 'possess the 
fungicidal^® and anti-tumour activity**. The 
following new bls-(styryl} sulphones were 
synthesised and evaluated for their fungicidal 
and bactericidal activities according to the 
modified paper disc method of Thornberry**. 
The results are presented in Tables 1 and 2. 


Ar-CH-CH-SO, -CH-CH-Ar 
Compound Number Ar 


1 

3-ClC,H. 

2 

3.4-CI,C,H, 

3 

2-FC.H. 

4 

4-FC.H^ 

5 

2-CH,C*H, 

6 

3, 4-{CH.O).C,H. 

7 

2,3-(CH,0),C,H, 

8 

4-CH,0 C,H, 

9 

2.5-(CH,0),C,H, 

10 

2-NO,C,H. 

11 

3,4-(-0-CH,-0-)C.H, 

12 

3-Pyridyl 
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TABLE 1: AotHtagil aetfrity of twolre nlphooM 





Zone of Inhibition** 





Compound 

number 

Helmlnthospo- 
rulm oryzat 

Corynespora 

casstteola 

Aspergillus 

idger 

Alternarla 

solaal 


Phizoetmia 

solanl 

Peuelllum 

notaium 


1000 

SO 

1000 SO 

1000 50 

1000 SO 

1000 

50 

1000 so 


ppm 

ppm 

ppm 

ppm 


ppm 


ppm 

1 

+ + 

- 

+ *■ 

+ + 

+ + 

- 

+ 

- 

+ 

2 

+ + 


+ 

+ 


- 

- 

- 

t - 

3 

+ + + 

- 

+ + + — 

+ + + 

+ + + 

— 

+ + + 

- 

+ + 

4 

+ + 

- 

+ + 

+ + 

+ + 

- 

+ + + 

— 

+ + 

5 

+ + + 

- 

+ + 

+ + 

+ + 

- 

•f* 

- 

+ + 

6 



- 

+ + 

+ 

- 

- 

- 

+ 

7 

+ + + 

- 

^ + + 

+ + 

+ + 

- 

+ + 

- 

+ + 

8 

+ d- 

- 

+ 

+ + 

+ + 

- 

+ + 

- 

+ 

9 

*■ 

- 


+ + + 

+ + 

- 

+ + 

- 

+ + + 

10 


- 


+ + 

f 

- 

+ 

- 

+ + 

11 

+ 

- 

_ 

+ — 

- 

- 

+ 

- 

- 

12 

+ + + 

+ 

+ + + + 

+ + + + 

+ + + 

+ 

+ + + 

+ 

+ + + + 

Thiram 

+ + + + 

-t- + 

+ + + + + + 

+ + + + + + 

+ + + + ++ + + + + + + 

+ + + + + + 

•• + 

indicates zone diameter between 6-8 mm. 

-<-+ indicates zone 

diameter between 9-14 mm. 

+ + + 

indicates zone diameter between 15-20 mm, + + + + indicates 

zone 

diameter more then 20 mm 

and - 

indicates no inhibitory zone. 










TABLE 2: 

Aatl-bacterlal actirity of twdve sniphoncs 






Zone of Inhibition** 




Compound 

number 

RUzcblum 

Japonleum 

Becllhu 

subtllls 

Xanlhomonas 

oryzae 

Pseudomouas 

vttleola 


1000 

SO 

ppm 

1000 SO 

ppm 

1000 

ppm 

so 

1000 

SO 

ppm 

1 

+ + 

- 

+ 

+ + 

- 

+ + 

- 

2 

+ + + 

- 

+ + 

+ + 

- 

+ + 

- 

3 . 

+ + + 

- 

+ + 

+ 

- 

+ 

- 

4 

+ + 

- 

+ + + 

+ + + 

- 

+ + + 

- 

5 

+ + 

- 

+ + 

+ 

- 

+ 

- 

6 

+ + 

- 

+ + 

- 

- 

- 

- 

7 

+ + 

- 

+ + 

+ + 

- 

+ 

- 

8 

- 

- 

- 

+ 


+ 

- 

9 

+ + 

- 

+ + 

+ 


+ 

- 

10 

+ 

— 

+ 

+ + 

- 

+ + 

- 

11 

+ + 

- 

+ 

+ 

- 

+ + 

- 

12 

+ + + + 

+ 

+ + + -i- 

+ + + 

+ 

+ + + 

+ 

Tetracycline 

+ + + + 

+ + 

+ + + + + + 

+ + + + + + 

+ + + + 

+ + 


** + indicates zone diameter between 6-8 mm, + + indicates zone diameter between 9-14 mm, 
-I- + + indicates zone diameter between 15-20 mm. + + + IndiMtes zone diameter mora than 20 mm 
and - indicates no inhibitory zone. 


The following strains are used for testing solant, PenelttHon nototton, Rhixobiumjapont- 
the anti-bacterial and anti-fungal activity, cum, Baettha subMU, Xanthomonaa oryxae 
Helmintho$poriumoryzae,CorynesporaeasUcota, xmA Pseu^aanaa viticob. The purified com- 
AapergUlus niger, Altemaria aolani, Rbxoctonla pounds were dimlVed in^' ethanol and tried 
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at concentrations of 1000 and 50 ppm. The 
Whatman filterpaper discs with different com¬ 
pounds were plated asceptically on seed- 
nutrient-agar plates with different bacteria and 
fungi. Thiram and Tetracycline were used as 
standards for the screening of fungicidal and 
bactericidal activity respectively. The fungi 
were incubated for 7 days at 28 ±2*0 and 
bacteria for 72 hr at 37±rc. At the end of 
the incubation period, the diameters of the 
growth inhibition zones were measured. 

All the compounds were found to be active. 
Their activity and mode of action varied 
depending on the position and substituents 
in the benzene ring, ft is evident from fungi¬ 
cidal screening data that the activity increases 
when the substituent is in ortho position, 
which may be due to the ortho effect. Thus, 
it may be concluded that the increase of elec¬ 
tron density on the benzeh'e nucleus decreases 
the fungicidal activity. Nitro-substituted com¬ 
pound is less active than halogen-substi¬ 
tuted compounds. The compound 12, bis- 
2-[(3-pyridyl) vinyl] suiphone is showing 
maximum activity than the rest of the 
compounds. With the exception of compound 
12 which is showing little activity, ail other 
compounds are inactive at the minimum 
concentration. 

Bactericidal screening data also shows that 
the ortho substituted compounds are more 
active than the para substituted compounds 
but only with an exception of p-fluoro substi¬ 
tuted compound. The compound 11, bis-[ 3, 
4-(fflethyleoedioxy) styryl] suiphone, which 
is inactive towards fungi, is active towards 
bacteria, and it shows minimum growth in 
negative bacteria, whereas it shows moderate 
growth in positive bacteria. The compound 
12, bis-2-[(3-pyridyl)vinyl] suiphone is having 
maximum activity at 1000 ppm and shows 
slight activity at SO ppm. All other com¬ 
pounds are inactive at SO ppm. Based on 
the screening results, it may be stated that 


when a phenyl ring is replaced by a hetero¬ 
cyclic ring like pyridine the activity increase 
enormously and it has been proved by 
the compound 12, bis-2-[(3-pyridyl) vinyl] 
suiphone which has got maximum anti-bacterial 
and anti-fungal activity than the rest of the 
compounds in the series. The experiments 
provide some clue for finding out more active 
compounds in the series. 

RMR and RR are thankful to UGC, New 
Delhi for the award of research fellowships 
and to Prof. M. V. Nayudu for providing 
necessary facilities for screening the com¬ 
pounds. 
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Effect ofpeniclllia and its interaction wlA lAA 
on the rooting of mungbean cnttii^ 


Work from this laboratory has demons* 
trated that penicillin can mimic gibberellins 
in stimulating the synthesis of iC-araylase^'’’ 
and ribonuclease* in embryoless rice (Oryza 
saliva L.) endosperm. Penicillin can also be as 
active as cytokinins in enhancing chloroplast 
pigment formation in intact rice seedlings* and 
etiolated mungbean (Phaseolus aureus L.) coty* 
ledons* greening in the presence of light. The 
influence of penicillin in maintaining cbloro* 
plast pigments in isolated leaf discs has also 
been reported*. In view of the hormonal role 
displayed by penicillin in diflerent plant sys¬ 
tems, it was felt desirable to study the effect of 
penicillin on the rooting of cuttings which is 
basically an auxin-controlled phenomenon. 

Mungbean {Phaseolus aureus L.) seeds were 
germinated in the dark in Petri-dishes lined 
with filter papers containing distilled water. 



PENICILLIN, pom 


Fig. 1- 


Mean number of roots per cutting of mung¬ 
bean in light and darkness when treated with 
penidlllo and lAA singly and in combination 
with each other. Standard errors are given as 
vertical bars. Where error bars are not given, 
the error was smaller than the symbols used 
for graphing 


From 5-day-old seedlings, S-cm cuttings were 
made each containing hypocotyl, two primary 


leaves and with or without cotyledons. Peni¬ 
cillin (Benzopenicillin or Penicillin G) was used 
in S different concentrations ranging from 100 
to 500 ppm either singly or in combination 
with lAA (10~ *M). For each treatment, S sets 
of vials were employed each with 10 cuttings 
and 10 ml of rooting solution whicli was 
changed at an interval of 2 days. The number 
of roots formed was counted after 6 days. The 
effect of penicillin on rooting was determined 
in both light and darkness and all the experi¬ 
ments were repeated four times. 

Penicillin promoted rooting of cuttings 
when applied singly (Fig. 1). Of all the con¬ 
centrations tested here, 100 ppm penicillin was 
found to be the most beneficiaj to induce root¬ 
ing, a little less effective was 200 ppm, whereas 
300 ppm and higher concentrations were not 
more effective than simple water. Rooting 
performance was shown to be better in dark¬ 
ness than in light, ft has been previously 
observed that etiolation of the shoot is bene¬ 
ficial for the rooting of cuttings of a number 
of piants^'^*’and their observation regarding 
root-promoting effect of darkness over light 
supports our present findings. According to 
their opinion, prevention of photoinactivation 
of auxin is responsible for root promotion in 
darkness. On the contrary, the beneficial effect 
of light has also been described and the light 
effect has been attributed to the photosynthetic 
contribution of the leaves and the green stems 
of the cuttings*^^. In our material kept in light, 
the intact cotyledons served as an additional 
source of nutrients apart from photosynthates 
supplied by the leaves. The absence of any 
promotive effect of light was further borne out 
by another experiment in which the cuttings 
were exposed to light in 2 sets, one with and 
the other without cotyledons. In both cases, 
rooting behaviour was the same^ 

The interaction study shows that the in¬ 
crease in the number of roots per cutting in 
the presence of lAA in darkness was simply 
additive. In light, however, these values were 
less than additive and with higher penicillin 
dosages were even less than control (lAA 
thus showing antagonism. From the 
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(Present investigation, it thus appears that treat’ 
ment with penicillin may be utilised with sue* 
cess for the vegetative propagation of cuttings. 

The authors are thankful to Prof. A. K. 
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Some observations on the biology of Atherigom 
Soccata Rond. (Anthomyhdae: Piptera) 
on prosomillet in Bihar 

The shoot fly {Atherigom soecata Rond.) is 
posing a limiting factor in the cultivation of 
prosomillet (Peudewn dichotomiftorum Michx.) 
at Dholi and its adjoining areas during recent 
years. Few and scanty information are avail¬ 
able on the extent of damage and biology of 
the pest OD sorghum, maize and wheat* etc. 
No work appears to'have been done on these 
aspects in relation to its attack on prosomillet 


under agro-climatic conditions of nordi Bihar. 
Studies on its bionomics and control were, 
therefore, undertaken at ARI, Dholi in 1980. 
The present paper, however, highlights the 
salient findings on the biology of the pest. 
The temperature and average R.H. during the 
course of investigations were 29.S±6.13”C 
and 63.32%, respectively. 

The pest attacked the crop in two phases. 
Firstly, when the crop was in seedling stage 
lasting for about a month after germination 
and secondly at panicle-initiation stage. The 
maggots soon after hatching remained in situ 
for about 30-40 minutes and then crawled on 
the upper surface of the leaf blade. They 
moved along the leaf margin between the leaf 
sheath and the axis. After nibbling on the 
tissue for a while, they entered into the stem 
from the lateral side and fed on the growing 
tip of the central leaf. The infested plants 
at early stage of growth withered away form¬ 
ing dead heart, while its attach at panicle 
initiation stage resulted in white earhead 
formation. Rathore and Sengar* made similar 
observations on its nature of damage. 

Female flies laid 29-40 eggs on the under¬ 
surface of the leaf margin during morning 
hours. Freshly laid eggs were smooth, cylin¬ 
drical in shape and milky-white in colour 
measuring 0.94±0.12 mm in length and 
0.32±0.02 mm in width. The anterior end of 
eggs turned yellowish at the time of hatching 
and eclosion of the larva took place on the 
dorsal side. The incubation period varied 
from 1-2 days. These observations confirm 
the findings of Pant and Kundu and 
Prerakishorc.® 

The maggots soon after hatching were dirty 
white in colour measuring 1.8 x 0.2 mm in 
length and breadth, respectively. The maggots 
passed through four larval instars during 
growth and development and each instar 
lasted for 1.10±0,26, 2.48 ±0.58, 3.31±0.98 
and 1.90 ±0.98 days, respectively. The average 
larval duration lasted for 8.79 ±1.69 days. 
The matured maggot was deep yellow in 
colour, measuring 6.80 mm in length, and 
provided with a pair of ahtennae and stout 
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6rat hooks on the cephalic segments, ioshi 
and Khan* made similar observations. 

The matured maggot, thereafter, cut a hole 
in the stem and pupated inside. Freshly-formed 
pupae were light brown in colour and changed 
into deep brown latter. The length of the 
pupae ranged from 3.00 mm to 4.28 mm and 
were barrel-shapped being circular anteriorly. 
The pupal period lasted for 8±2 days. 

The adults resembled house flies but 
were smaller in size and remained active 
throughout the day, mating 3-4 days after 
emergence. The longevity of male and female 
flies were 10^:3 and I4±3 days, respectively. 
The finding are in agreement with Soto and 
Laxminarayona*. 
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TABLE 1 : Pollen germination ai 


A comparative evaioatioB of some pottmi 
viabilitytestain her 

The information about pollen viability is a 
pre-requisite for the success of a breeding pro¬ 
gramme. The methods employed for testing 
the pollen viability include iit vitro germination 
and stainability. The plant breeders prefer the 
latter method, because it is less time-consum¬ 
ing. In ber, pollen viability has been tested 
using both methods^*' but results are conflict¬ 
ing. The present study was undertaken to test 
the suitability of different stains as indicator of 
pollen viability in comparison with in vitro 
germination in ber [Zizyphus mauritiana L.) 

Pollen germination was determined by dust¬ 
ing fresh pollen on 23% sucrose medium in 
cavity slides kept in moist petridishes for 24 
hours atSO’C. For stainability 2% aceto-car- 
mine, 1% aceto-orcein and 0.04% erythrosin-B 
were used. The staining was performed accord¬ 
ing to the procedure described by Coon et aV. 
In each test, approximately 1000 pollen grains 
were scored. In case of aceto-carmine and 
aceto-orcein, they were assayed as viable 
(stained) and non-viable (unstained); the rela¬ 
tionship being reverse in case of erythro$in-B. 

The data were arranged according to their 
rank (Table 1) and the correlation coefficients 
of simple and rank correlations were deter¬ 
mined (Table 2). The correlation coeflScients 
of pollen germination with different stains were 
negative and non-significant. The simple corre- 
viabillty in various Iwr cnltivani 
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latioQ shows staiaahility with aceto-carmine is 
closer to pollen germination but rank suggests 
erythrosin-B to be so. Aceto<carraiD6 and 
acetO'Orcein showed high correlation but since 
their correlation with germination was poor, 
they can not be taken as reliable indicators of 
pollen viability. Erythrosin>B has successfully 
been used for assaying ceil viability”, but its 
poor correlation with pollen germination in the 
present case renders it unsuitable for pollen 
Viability studies. 


TAB L E 2: Corrdatlon coefficients of pollen germinn- 
tlon wltb pollen viability using dliferent 
stains and among varions stains 


Aceto-carmine 

Aceto-orcein 

Erythrosin-B 

Pollen -0.1774 

-0.3702 

-0.2295 

geimioation (-0.2485) 

(-0.3939) 

(0.0909) 

Aceto^armlne — 

0.8039 

(0.2970) 

-0.2833 

(-0.1270) 

Aceto-orcein — 

— 

-0.J063 

(-0.1394) 


Values in paranthesis indicate rank correlation 


The pollen germination ranged from 0 in cv. 
Illaichi to 77^6 in cv. Ponda (Table 1). Desai 
and Patil” have observed complete sterility in 
cv. Illaichi and 71.6% pollen germination in 
cv. Umran which is in conformity with our 
results. The pollen fertility reported by Singh 
and Misra* in cv. Gola (78.50%) is very close 
to our observations but their data in cv. Bana- 
rasi Karaka (83.95%) deviates drastically from 
that in the present case. 

The pollen germination in 20% sucrose was 
observed to be about 45% in cv. Umran, 
Kaithli and Sonari-S*. The media with 15% 
sucrose* and 30% sudrose^ are recommended 
for testing pollen viability. So the differences 
in the pollen germination can be attributed to 
the medium used. 

From the present studies, it can be conclu¬ 
ded that for testing of pollen viability in ber 
the in vitro germination rdtnains to be the most 
accnrate and reliable method. 


The work was carried out under 
scheme on arid zone fruits. 
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A Henuitoiogical study of Marbled Balloon 
frog Uperodon systoma Schneider 

Hematology of Uperodon systoma has been 
reported for the first time in this study. It is a 
burrowing frog available in plenty during the 
monsoons. Observations were made on these 
frogs available in Bhubaneswar located 25 m 
above sea for a period of two years (1979 and 
1980). Blood samples collected in heparinized 
capillary tubes were centrifuged and hemato¬ 
crit percent (packed cell volume) was deter¬ 
mined by a hematocrit-measuring scale. Total 
erythrocyte and leucocyte counts were made 
according to the method described by Dacie 
and Lewis^ by a hemocytometer, using amphi¬ 
bian saline (0.65%) with gention violet as RBC 
diluting fluid and 0.1 N HCl with neutral red 
(1% in 0.1 N HCl) as WBC diluting fluid. 
Hemoglobin concentration was determined in 
a hemometer. Leucocyte differential count 
was made by staining a thin smear with Leish- 
man’s stain. The pH of blood was determined 
with pH paper with fractional range between 
6.0 to 8.0 (Merck, Germany). 

Sexual dimorphism in this frog was reported 
for the first time in most of the hematological 
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(Parameters (Table 1). WBC total count, hemo¬ 
globin gin.;^, hematocrit percent and neutrophil 
percent were signiticanlly higher (p <0.05) in 
males than females. The difference in other 
hematological parameters between males and 
females were insignificant. 


Reports on the hematology o^ amphibians 
of India is very scanty**'. Amphibian blood 
cells are of mammalian type except that the 
erythrocytes are ovd and nucleated. Besides 
the characteristic oval red blood cell shape, 
varying degree of irregularities ranging from 


TABLE 1 : Hematological averaget for Vperodon systoma (10 lodivlduab In each sex) 


Blood value and cell type 

1 Sex 


S. B. of 




' (X) 

Erythrocytes in million (per mm") 

<? 

1.23 

0.22 


? 

1.72 

0.12 

Leucocytes ( Per nun* ) 

(J 

22220 

1783.98 


? 

16100 

1072.58 

Hemoglobin ( m gm/IOO ml.) 

6 

12.14 

0.34 


? 

9.02 

0.66 

Hematocrit (in % cell) 

cJ 

42.3 

3.25 


S 

34.2 

1.67 

pH 

c? 

7.3 

0.03 


? 

7.3 

0.03 

Lymphocyte (%) 

S 

40 

2.64 


s 

54 

2.62 

Monocyte (% ) 

(? 

11 

0.97 


s 

13 

1.85 

Neutrophil (% ) 

6 

48 

3.18 


2 

32 

2.48 

Eosinophil {%) 

c? 

0.7 

0.26 


? 

0.8 

0.39 

Basophil (%) 

6 

0.1 

0.1 


? 

0.1 

0.1 


The erythrocytes are elliptical in shape with 
centrally located nucleus. The ,average size of 
long and short axes of erythrocytes were 14.43 f* 
and 10.88 respectively. The spindle shaped 
thrombocytes had an average tong and short 
axes of 11.42/< and 4.77/i respectively. The 
following five types of leucocytes with corres¬ 
ponding mean diameter sizes, given in the 
parenthesis were noted in U. systoma: Large 
lymphocyte (9.77 /*), Small lymphocyte (5.88 m)» 
Monocyte (7.77 /«), Neutrophil (8.88 ft), Eosi¬ 
nophil (9.62 /i) and Basopl^l (7.22 ft). 


pointed at one or both ends to cone shape, 
were observed. Smalt polychromatic red blood 
cells were also observed occasionally. Lym¬ 
phocytes are spherical in shape with a large 
nucleus occupying almost the entire cell. Occa¬ 
sionally a small ring of cytoplasm around the 
nucleus could be discerned. ^Monocytes were 
easily distinguished from lymphocytes by their 
kidney shaped nucleus. Polymorphonuclear 
neutrophils did not appear granulated. The 
nucleus nsoally appeared In an eccentric posi- 
•tion. Eosinophils showed bright red witii thick 
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round granules against a light pink cytoplasmic 
background. Basophils had a large round 
centrally placed dark blue stained nucleus with 
pin-headlike darkly stained granules. Only two 
basophils could’ be observed in this study. 
Throraobocytes, the lower evolutionary counter 
part to human platelets, appeared as small 
refractile bodies. Since hematology of this frog 
has been reported for the first time in this 
report the results depicted in this study is basic 
in nature and further studies are needed to be 
done. 

KASTURI SAMANTARAY 

Department of Zoology, 

Visva-Bharati University. 

Santiniketan-73123S, W. Bengal. 

Received: 7 March. 1984. 
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Effect of phenylbydrazine hydrochloride on the 
blood sugar level of Lata fish {fihanna punctatus) 

Earlier studies indicate a hypoglycasmic 
effect of hydrazine on different animals^’*. 
The fasted dogs injected with hydrazine show 
within 90 min after injection a hypoglycemia 
which continues till death of the animals*. On 
the other hand, hydrazine can produce hyper¬ 
glycemia*. Poisonihg with phenylbydrazine 
causes a long-term hyperglycemia*. O’Brien 
et al.* have also shown elevated blood sugar 
level with different hydrazine compounds, 
fsoniazid increases the level of blood sugsr^. 
But' hydrazine treatment in both dogs and 
rabbits induces hypoglycemia. It appears, 
therefore, that bo^ hypo^ycemia and hyper¬ 
glycemia occur in higlm animals after treat¬ 
ment vrith hydrazine and its derivatives. More- 

»• / ’ I 
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over, depletion of liver glycogen has been 
shown by phenylbydrazine injection in dogs. In 
course of investigations on the effect of different 
doses of phenylbydrazine hydrochloride 
(PHH) on various physiological parameters in 
Lata fish, it has been found that a decrease in 
glycogen content of liver takes place after PHH 
injections*. This observation prompted us to 
extend our investigations on the effect of PHH 
on the blood sugar level of Lata fish {Channa 
punciatus), since, to our knowledge, such study 
has not been reported on this type offish. 
Based on our observations*, a suitable dose of 
4.0/tg of PHH per gram of body weight of 
fish was selected for the present study. 

The Lata fishes of 2S-32 gram body weight 
were divided at random in different groups for 
the experiments. Each fish was maintained in 1 
litre of tap water in glass jar at 2S'’Cd:l*C, and 
the medium was changed every day. Phenyl- 
hydrazine hydrochloride [Loba-Chemie Wien- 
Fischamend (Austranal-Praparate)], dissolved 
in 0.65% NaCl solution, was injected intraperi- 
toneally at the dose of 4.0 /«g/gram of body 
weight offish on the zero day, and on the 4th, 
8th and 12th days. The injected volume was 
within 0.1 ml. The control fishes received 
the same volume of 0.65% NaCl solution. All 
the experimental fishes were starved during the 
experimental period. The Lata fishes were 
killed for drawing blood on the 4th day after 
the last injection, i.e. on the 4th day in case of 
single injection, on the 8th day in case of two 
injections, 12th day in case of three injections 
and 16th day in case of four injections. Blood 
was drawn carefully avoiding the hemolysed 
blood. Hemolysed blood was not generally 
found after four days of PHH injections. The 
blood sugar level was estimated by following 
the method of Nelson-Somogyi*'^*. The 
results were statistically analysed by using 
student t-test. Each treated or control group 
consisted of 20 fishes. 

The blood sugar level of the fasting control 
Lata fishes during the experimental period 
varied from 77,50 to 83.SI mg/100 mi of blood. 
Compared to the respective control, the blood 
sugar level was increased by a single and 
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repeated injections (2, 3 and 4 injections, each 
at four days interval) of PHH at the dose of 
4-0 n%lg (.Table 1). The increase in frequency 
of PHH injections from one to two or three 
injections was accompanied by an increase in 
blood sugar level. When the fishes were given 
four injections of PHH, the elevated blood 
sugar level was found to be about the same as 
observed after two injections, but the level 
was higher in comparison to the level obtained 
after a single injection of PHH. There was no 
statistical difference in results with respect 
to increase in blood sugar level among the two, 
three and four injections groups. 


assumed by the fact that asphyxiation hyper- 
glycsmia occurs in fresh water fish^*. It may 
be a fact also that rise in blood sugar concen¬ 
tration in PHH treated Lata fish is the result 
of reduced utilization of blood sugar due to 
the reduction in erythrocytes number by PHH 
treatment, ft is also known that insulin level 
in blood is reduced by hydrazine treatment^*. 
In our treated fish, it is difficult to explain at 
present whether or not PHH elevates the 
blood sugar level by affecting the insulin level 
of blood. Whatever may be the mechanism 
involved, there is a definite relationship 
between the reduced liver glycogen content and 


TABLE Effect of phenylhydrazine hydrochloride (4 i<g/g, single injection, and repeated injections- at four 


daya interval) on blood sugar level (mg/100 m| Mood) of Lata flsh {Channa punetalus). The day of 
first injection was taken as zero day. The animals were starved during the experimental period. Each 
group consisted of 20 fishes. 


No. of 
injections 

Day of biood 
drawing 

Control 

Mean ±S.B. 

Treatment 
Mean±S. E. 

P value 

(Control-Treated) 

1 

4 

78.90±4.13 

98.59±3.49 (A) 

<0.01 

2 

8 

83.51 ±3.80 

110.21 ±4.00 (B) 

<0.001 

3 

12 

78.67±4.70 

116.36±5.00(C) 

<0.001 

4 

16 

77.30±4,20 

110.71 ±4.30 (D) 

<0.001 


S.E.-Standard error. Host probability differences between different treated groups: A-B=P<0.0S; 
A-C-P<0.01; A-D=P<0.05; B-C-NS; B-D=.NS; OD=NS. 

NS ° Not significant. 


It is evident that the elevated blood sugar 
ievel in Lata fish after single or repeated injec¬ 
tions of PHH remained below 120 rog/100 ml 
of blood. For this reason, this rise of blood 
sugar may not be termed as hyperglycaeroia. It 
can be pointed out that the control Lata fishes 
in fasting condition during the period of experi¬ 
ment showed no significant variation in blood 
sugar level. Similar reports have been made 
by others^^. It is obvious that increased blood 
sugar level in Lata fish after PHH injections 
may be due to glycogenolysis in liver, since it 
has been found in course of our investigations 
that the liver glycogen content declined signi¬ 
ficantly after PHH injections* thus contri¬ 
buting to the rise of blood sugar level. The 
PHH-induced asphyxia due to low hasmoglobin 
content may be one of the causes for increawd 
blood iugar level in Lata fish. This may be 


a concomitant enhancement of blood sugar 
level in PHH injected Lata fish. 
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SezDil dimorphism Id the cyprinodontid weed fish, 

Oryzias melastigma (Me Clelland) 

Sexual dimorphism in fishes is mostly asso¬ 
ciated with variation in length of fins, genital 
papilla and colour pattern^'*. The present 
paper deals with the sexual dimorphism of 
Oryzias melastigma (Me Clelland) under family 
Cyprinodontidae which is not reported before. 

This tiny weed-fish is most common in West 
Bengal, Kerala, Tamil Nadu and Bangladesh* 
and is generally found in gutters, paddy fields, 
derelict ponds, foul waiters and also in 
brackishwater areas. 

A number of Juveniles and adult specimens 
have been collected from different water areas 
of gangetic West Bengal during the period of 
August, 1982 to July, 1983. 

From the intensive study of the specimens 
of Oryzias melastigma (100 numbers of speci- 



Pig. 1. OryiUu nulastiema (McClellaiui}: Lateral view 
of female (a) and male (b). 

mens of each sex were stuped and size ranges 
from 23 to 29 mm In male and 21 to 30.S mm 
in female), authors come to conclude that 


this species shows pronounced sexual dim.or* 
phism (Fig. 1) in their fin features. The anal 
and the dorsal fin of males (Fig. lb) are fili¬ 
form and larger than the female (Fig. la; 
Table 1) ones where fins are unfiliform, smaller 
and with more or less rounded outer edge. 


TABLE 1: Sex, total length, height of the dorsal fln 
and anal fin (mean t S.E.) In 20 fishes of 
each sex group 


Sex Total Icnght 
(mm) 

Height of the 
dorsal fin 
(mm) 

Height of the 
anal fin 
(mm) 

Male 25.47 

4.93 

5.67 

tO.36 

+ 0.09 

+ 0.10 

Female 26.02 

3.69 

3.66 

tO.48 

+ 0.09 

+ 0.09 


A few authors*"'® have given the descrip¬ 
tion of Oryzias melastigma and only mentioned 
filiform rays of ana) fin in some of the speci¬ 
men as individual variations. But the varia¬ 
tion of dorsal fin is not mentioned. 

The type specimen described there was not 
given the sex. It seems that the described 
specimen was female one and they considered 
male-fin features as a variation from the des¬ 
cribed female type. 

The present investigation reveals thedia- 
gonostic features of anal and dorsal fin in male 
and female. In other taxonomic characters, 
both the sex do not show any difference. 

ASHIM KUMAR MANNA 
SAMIR BANERJEB 

Department of Zoology, 

University of Calcutta, 

CalcuttB-700 019. 

Becelvetl; 8 March, 1984. 
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Effect of artiflcial Milne water on methane 
prodnction 

The need for alternative energy supplies is 
increasingly becoming apparent. Our fossil Aiel 
reserves will eventually be distributed and are 
becoming too costly for many countries that 
must import them. The present energy genera* 
ting systems in the developing countries depend 
largely on such local resources as wood or dung. 
Of these, dung is underexploited. Dung can be 
conveniently used for methane production by 
anaerobic digestion. The gas thus produced 
has several uses in the form of mechanical, beat 
and light energies. Since dung and water form 
the basic materials for methane production, the 
quality of water used in production of biogas 
assumes a great importance and the ground 
water in arid and semi>arid region generally 
contain high amount of salt. The present study 
was conducted to know the effect of artificial 
saline water on methane production. • 

The combination of NaCl and CaCl, in 
equal proportion was used in preparing saline 
water electrical conductivity (EC) levels, viz. 
control (distilled water), 1, 2,4,6 and 8 mmhos/ 
cm at 2S*C. A portion of 600 g cattle dung and 
saline water at different levels were mixed on 
equal proportions and filled in winchester 
bottles. Provision was made to collect the gas 
by downward displacement of water. The 
bottles were sealed soon after introducing the 
treated mixtures. The gas thus produced was 
measured with the help of measuring cylinder 
and methane was tested by burning it. 

TABLE 1: ElliBct of artifldal Milne water on metbane 
prodnction 

Time taken Quantity Per cent 
Treatment pH of to produce of meth- increase or 
the main methane ane prod* decrease 



media 

(days) 

uced (ml) over control 

Control 

7.75 

13 

11,565 

0.0 

lEC* 

8.40 

13 

36,750 

+223 

2BC 

8.30 

11 

26,215 

+ 127 

4EO 

8.30 

13 

1,300 

-89 

6 EC 

8.00 

— 

& 

-100 

8 BC 

8.0S 

— 

& 

-100 


EC*: Electrical conductivity (MiiU*inhos/cm) at 2S*C 
9 : Did not produce any during the duration of 
experiment. 

93Q 


The results of the experiment are presented 
in Table 1. Higher amount of salinity, i.e. 
6 EC and 8 EC was ineffective in producing any 
methane gas. Higher salt concentration curtai¬ 
led the activity of methanogenic organisms, 
fully resulting in the cessation of gas production 
may be a probable reason. The results are in 
conformation with the findings of Pfefter*. An 
increase in EC is associated with a decrease in 
the amount of gas produced. 1 EC solution 
gave 36,750 ml methane (223% moreover 
control). There was a reduction in methane 
production (26,215 ml) when the EC was increa¬ 
sed to 2 (127% moreover- control). Further, 
when EC was increased to 4 only 1300 ml of 
methane gas was produced (89% less than 
control). The other two treatments were totally 
inefficient in producing * any methane gas. 
Presently, it appears that 1 EC saline water can 
be effectively utilized as it goes 223 per cent 
more methane than usingdi.stilied water (11,565 
ml). Under situations where saline water is 
available for use, such waters can have up to 2 
EC. 

Any higher salinity would reduce the efficiency 
of methane production. This indicates that 
salts at lower concentration (<2EC) stimulated 
the growth and activity of methanogenic orga¬ 
nisms as reflected in higher methane production. 
The present study clearly Indicates that salt 
concentration beyond the level of tolerance 
affects the methanogenic organisms possibly by 
reducing water potential and in tom causing 
severe reduction methane production. 

Department of Soil Science, H. T. CHANNAL 

College of Agriculture, O. J. JOSHI 

Dharwad-SSOOOS (Karnataka). 

Keeelvtd: J9 March, 19t4. 
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Occnrreuce of root-knot nematode In Congo Jute 

Congo jute {Urena hbato L.) is a member 
of Malvaoeae which yield a fibre from its Stem. 
The pHant is found in sevwal countries in the 
warmer.regions .including India. 

ANP eVLTURB, iKOVRMBBRf 1984 


Urata sp. is highly resistant to attacks by 
nematode*. Heterodera marioni (now called 
Afeloidegyniincogntta)yfa9 reported from Urena 
in Zaire (Belgian Congo)*. The resistance of 
Urena to nematodes that attack kenaf in highly 
infested soils is observed in Ghana^. There 
was no evidence of nematode attack on Urena, 
grown on nematode*infested sandy soils in 
North Florida, although kenaf in adjoining 
plots had heavy attack*. 



Fig. 1. Composite galls in the tap root 

At the main farm of the Jute Agricultural 
Research Institute, West Bengal, some plants 
of Urena lobata of Block No. 13 had the pre¬ 
sence of galls in the anterior part of the tap 
root as well as lateral roots. The galls on the 
tap roots were bigger in size and composite in 
nature (Fig. 1). Most of the swellings on the 
roots were within the range of the 2-6 cm 
depth from the soils surface, though Urena sp. 
has a tap root of about 20-2S cm in length and 
a secondary root-system which is lateral and 
running, the axes of which decrease in depth. 

The galls on the roots are evident in the 
field when the plants attain 4 months croppage, 
i.e. November onwards. In the younger plants, 
galls were hardly observed. 

Examination of the galls when teased under 
magnification (x 36) of the microscope showed 
the presence of egg-masses in different phases 
of their development and mature females of 
nematodes. 

The nematoto belong to the genus Melo- 
idogyrtemd they are identified as M. incog- 


ntta (Kofoid and white) Chitwood*. This is 
the first report of M. incognita on Urena lobata 
L. from India. 

The authors are thankful to the Director, 
J.A.R.I. for providing facilities. 
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Leaf blight of large cardamom caused 
by Colletotriehum sp. 

Large cardamom (Amomum subulatum Roxb.) 
is an important cash crop of Eastern region of 
India and Kerala. During July-August (1982) 
some plants in a kitchen garden near Bihar 
University campus, Mazaffarpur were found 
heavily infected with a blight disease. The 
pathogen was isolated from diseased leaves, 
grown on Potato-dextrose agar slants, and 
identified as calletotrichum state of Glomeroila 
eingulata (Stonem.) Spauld. and Schrenk by 
Dr. J. E. M. Mordue of Commonwealth Myco- 
logical Institute, Kew, England (IMl 273012). 

Pathogenicity of the fungus was established 
after completion of Koch's pdstulates. Leaves 
were first injured by sterilized needle, sprayed 
with spore susprasion and covered with moist 
polyethylene bags. The characteristic disease 
symptoms appeared four days after inoculation. 



loitially light brown irregular spots appeared 
along the margins of leaves. These spots 
gradually advanced towards the midrib and 
turned reddish brown. At the advanced stage 
of disease, the leaf margin showed frilled appe¬ 
arance and the whole leaf dried up. 

A thorough perusal of literature^ reveals 
that the blight disease of Amomum subuJatwn 
caused by CoUetotrlchum sp. is an unrecorded 
disease and hence, is being reported for the 
first time from India. 

Our thanks are due to Dr. Mordue of CMl, 


Kew, England for confirming the identity of 
pathogen. 
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THE GREAT BHOPAL TRAGEDY 


I N the late fifties of this century the developed 
countries of the West started feeling the 
effect of the man made chemical pollution of 
the environment. In the United States, just 
before Thanksgiving of 1959, cranberries con¬ 
taminated with the weed killer aminotriazole, 
known to cause cancer in rats at even low doses, 
had had to be withdrawn from the market. 
Then followed the thalidomide tragedies, when 
mothers who had taken the drug during prag- 
nancy gave birth to severely deformed children 
all over Europe. These well publicized events 
and a number of other incidents in the Ameri¬ 
can life led Rachel Carson to write the famous 
book'Silent Spring* in 1962 which exploded 
on the Western world like a bolt from the blue 
and it sounded the death knell to many che¬ 
mical, fertiliser and pesticidal companies. Long 
law suits were instituted but the well researched 
facts presented in the book prevailed. Little 
did I think at that time, working in the labo¬ 
ratory of the Columbia University that India 
will be faced with the man-made pollution 
problem in such a short period of time. 

The writing of the ^ook ‘Silent Spring* was 
actually prompted by the fervent appeal by a 
nature loving friend, Olga Huckins of Carson, 
to do something about the aerial spraying of 
DDT. Huckinses had a private bird sanctury 
in Duzbury, Massachusetts which had been 
doused with DDT when the state sprayed the 
surrounding areas in an attempt to control 
mosquitoes. The graphic description of the 
agonliitiig deaths of the birds by Mn. Huckins 


moved Carson to do something. Her deter¬ 
mination was further strengthened with the 
sueing of the government by the citizens of the 
Long Island to protest against aerial spraying 
of DDT over heavily populated suburban areas 
to control the gypsy moth. The government 
always assured that the spraying was harmless. 

Unlike the researches for the earlier three 
famous books, on and about the Sea, Rachel 
Carson realised the explosive nature of the 
topic in hand and the tremendous pressures 
against her from pesticide related industries and 
institutions. She was determined to write the 
book and she accomplished her mission before 
dying (ironically) of cancer in 1963. 

In the highly poetic sections of the silent 
Spring there is a ‘Fable* of a horrid disaster 
about which Carson hastens to assure her 
readers that the town where all these things 
have happened does not exist. However, the 
events did take place though 14 years later. In 
the book. Poison that Fell from the Sky, John 
G. Fuller dramatically described a pesticide 
accident at a factory at Seveso, Italy, near 
Milan, where huge quantities of the toxic 
chemical TCP (Trichorophenyl) entered the 
atmosphere in 1976. Tlie myth of the Silent 
Spring was changed to tragic reality. The 
Bhopal disaster is an unprecedented man infiic- 
ted tragedy in the entire history of humanity 
till today and a grim warning for the future. 

The scale of the tragedy which struck 
Bhopal in the euly hours of December 3 leav¬ 
ing several thousands dead and many more 






hospitalised has no precedence in history 
except may be daring wars. The manner in 
which the poisonous gas leaked from the Union 
Carbide plant on the outskirts, spread south* 
wards over the city in the still of the night and 
took people’s lives in the midst of their sleep 
makes the incident a foretaste of a chemical 
warfare. Official figures put the death toll at 
around 2000, while local estimates give it ten 
times higher. The latter may well be an over- 
estimation, as can be expected from the first 
flush of reaction from a panic striken populace. 
But the true figure is in all likelihood several 
thousands more than the official one. Besides, 
nearly one fourth of the city population of 
over 8,00,000 is estimated to be affected by the 
exposure to the poisonous gas, with more than 
25,000 of them inhaled it in sufficiently large 
quantities to make them vulnerable to serious 
long term hazards. A substantial section of 
them have already been affected with abnorma¬ 
lities such as loss of vision (may be temporary) 
hemiplagia, kidney trouble and severe mal¬ 
functioning of the respiratory tract. 

The world was only slowly recovering from 
the shock of the industrial accident in which a 
natural gas explosion on 17 November 1984 at 
the Pemex plant of Petroleos Mexicanos in the 
suburbs of San Juan Ixhuetapec. It flashed 
the skies with hellish waves of orange, red and 
black and devasted the shanty town surround¬ 
ing the plant. More than 30 acres of working 
class housings were destroyed and another 30 
heavily damaged. A series of explosions not 
only destroyed four spherical tanks, each hold¬ 
ing at least 420,000 gallon of liquified gas but 
also sent enormous shards of steel speared into 
the houses. The official figures of casualties 
were 36S dead and 2000 injured with the third 
of the injured not expected to live. Seveso 
accident (already cited) is chemical industries’ 
own which back in 1976 simply dropped 
poison from the sky over the unwary people. 
Chemical industries are also familiar with other 
industrial accidents in which large number of 
their employees were affected. In 1963, in 
Amsterdam the Duphar Chemical plant’s 
reactor vessel for Trichloropfaenyl production 


over-heated and exploded.' About a ton of 
chemicals, 200 to 500 gms of dioxin showered 
the interior of the works. The exact number of 
employees exposed to the chemical by the ex¬ 
plosion and during the subsequent cleanup is 
not certain, but is thought to be at least 145, 
a large number of whom later came down 
with dioxin poisoning. However,* the Bhopal 
accident dwarfs all these in magnitude of scale. 

The gas, now known as methyl isocyanate 
(MIC) had leaked from the pesticide plant of 
the Union Carbide (UC), a multinational 
company. This highly toxic gas is used as an 
intermediate organic chemical by UC in the 
manufacture of carbaryl (brand name sevin) 
and temik (also known as aldicarb). Many of 
the intermediaries used in the pesticide indus¬ 
tries are toxic and harmful in different degrees. 
Sevin and temik have very different tolerance 
level values (TLV) in formulation though both 
use MIC for their manufacture. For sevin it 
is 800 mg/kg whereas it is as low as 0.8 mg/kg 
for temik. Both sevin and temik are broad 
spectrum pesticides. Because of its high toxi¬ 
city, Industrial Toxicological Research Centre 
(ITRC) Lucknow, once thought of banning 
temik. It would be unwise to think in terms 
of banning pesticides in general, because they 
have been the reasons for increased food pro¬ 
duction in the country over the years and they 
will continue to be beneficial only if the safety 
regulations in their manufacture and use are 
strictly enforced and adhered to. 

Since about 1944, pesticides came into fairly 
wide use in the country, though the manu¬ 
facture was started only in 1952. Among the 
South Asian and African countries, excluding 
Japan, India is the largest manufacturer of 
pesticides today. About 125 pesticides have 
been registered with the central Insecticide 
Board (CIB), Faridabad, of the Ministry of 
Agriculture and licensed for production and 
use. 

The Insecticide Act of 1968 sets out the 
guidelines for the CIB to scrutinise every 
application for manufacture or marketing of 
pesticides. A later addition to the rqmrt also 
la'^ down the procedure for providing the 
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basic data and information related to toxic 
effects at various stages of preparation of the 
production. However, over the years, with the 
increase in the number of pesticides, manufac¬ 
turing processes and enterpreneurs, these 
guidelines have been rendered non-functional. 
The CIB does not have the necessary infra¬ 
structure and facilities to check the information 
provided in each case. The word of the enter- 
preneur is taken for granted. If highly sophisti¬ 
cated technologies and processes of high toxic 
new products are transplanted from abroad, 
where they had a record of operation without 
problems, they are approved without evalution 
and checking the suitability to our environ¬ 
ment. Thus the act itself has been reduced to 
a sort of red tape, and has become, like many 
other government procedures, a vehicle for 
wide-spread corruption. 

The agency (CIB) has no periodic monitor¬ 
ing programme of working conditions at the 
factories, no inspection for ensuring that safety 
measures are provided, no checking of the 
production capacity nor estimating the atmos¬ 
pheric concentration of toxic material near the 
factory site. In fact, it is doubtful whether the 
agency has at its disposal, either at the central 
or state level, persons suitably qualified to 
undertake the above mentioned supervision. 

With this state of affairs it is not surprising 
that the accident in Bhopal took place and 
with the complementary conditions assumed 
the gigantic scale of a disaster. If one delves 
into the accident history of this Union carbide 
factory or for that matter many other chemical 
factories in the country it is rather dismal. It 
is only non-conducive circumstances that have 
saved many a situation.. 

The 30 tons of killer gas, which escaped 
into the atmosphere from the underground 
storage took, on the night of 2od December 
1984 in Bhopal, reliably learnt to be methyl 
isocyanate (MIC), is one of the most toxic 
gases known. The unique properties of MIC 
(chemical formula CH. > N •^'C«0, molecular 
weight 57.05) are that it is highly volatile (Boi¬ 
ling point somewhere between 37‘’C to 4S”C, 
flash point >7*0 had infiamable; its vapours 

voi.. 9^ Nail 


(vapour density 2.2) are denser than air. This 
colourless liquid with a powerful odour is 
stable under dry and neutral conditions at 
room temperatures but can react violently in 
the presence of acids, alkali, water and other 
organic nucleophiles (electron-rich). The or¬ 
ganic isocyanates are known as carbamylating 
agents (they lead to products known as mtrba- 
raates). The carbamate insecticides are effective 
against several insect pests causing crop 
losses. Its low mammalian toxicity with high 
insecticidal action have taken them to domestic 
application (Baygon spray). 

When the people thronged the hospitals in 
large number after the Bhopal accident, doctors 
were hard pressed to follow any dehnite line of 
treatment For quite some time the killer gas 
was not identified and there was confusion 
whether it was phosgene or MIC. Once it 
was announced they found scanty information 
about the action of MIC on humans, animals 
or other living things. Their information only 
described MIC as a volatile, colourless and 
lachrymetory (tear producing) liquid highly 
irritating to skin, eyes and mucous membranes 
and can cause pulmonary edema. So it is not 
surprising (now) that the company could not 
provide any information on the possible line of 
treatment for the affected persons. 

Now scientists in the country have put 
together various informations gathered from 
the tragedy. The observed physical effects in 
the Bhopal accident were excessive tear forma¬ 
tion, congestion in the windpipe, pulmonary 
edema, and increased movements of the bowels 
and urinary bladder. These effects have now 
been understood from the point of view of 
extreme reactivity of MIC with compounds 
containing hydroxy (-0H) and (>NHt) 
groups. Proteins and certain useful en^mes 
in the body contain both these groups and the 
reaction of MIC which forms new compounds 
either blocks or incapacitates the groups from 
its normd function. 

Choline is an essential metabolic compound 
in an animal organism which builds and main¬ 
tains the cell structure. It is strongly hygro¬ 
scopic and forms an ester, acetylcholine, with 
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acetic acid. Now acetylcholine is an important 
chemical which is released at the nerve endinp 
in the human body. Acetylcholine controls 
the secretions of various glands which produce 
tears, saliva, mucus, stomach acidity, etc. It 
is also known to be responsible for the regula¬ 
tion of the activities of skeletal muscles, which 
control the body movements, and smooth the 
function of muscles which are present in the 
wind pipe, stomach, intestinal walls and urinary 
bladder. Under normal conditions, an enzyme 
called acetylcholinesterase prevents accumula¬ 
tion in the body of acetylcholine by hydroly¬ 
sing it to choline and acetic acid. In this splitt¬ 
ing the hydroxy group of the enzyme plays an 
important role. If the hydroxy group is 
blocked by reaction with other compounds 
such as MIC, the enzyme becomes inactive, 
acetylcholine content builds up in the body, 
which in torn produces many undesked symp¬ 
toms (already mentioned). 

Another effect of the toxic gases is to 
damage the thin walls of the blood capillaries 
through which water, oxygen and carbondi- 
oxide exchanges takes place. As a result water 
starts leaking and pools in the surrounding 
tissues, giving rise to edema. During pulmo¬ 
nary edema respiration is effected in this 
manner. This is most important, severe and 
common human response to toxic gases and it 
was evidenced by the Bhopal victims too. The 
long term effect depends upon the extent of the 
damage in the body. 

Let us now try to understand the fate of 
MIC in the environment. An estimated 30 
tons of MIC leaked from the tanks and spread 
over the whole volume of two kilometers radius 
upto a height of (approximately) 30 m. This 
works out to about 0.03 ppm of MIC, which 
is above the safe upper limit and as it is heavier 
than air, the concentration would have been 
much higher near the ground surface. 

However, MIC will undergo degradation 
due to sunlight, as well as reactions with the 
moisture. Metbamine, dimethyl urea and 
harmless other gases are the likely mty'or pro¬ 
ducts. in plants, MIC Could compete with ' 
CO. in photosynthedc processes. As in human 


system, plants will also produce methylamine 
and other carbamylated derivatives of the 
plant constituents. 

Thus in predicting the long term effects of 
the MIC contamination one has to consider 
the effect of this excess methylamine which is 
the major metabolite. According tor the studies 
carried out at the Jefferson Medical College, 
Philadelphia, aliphatic amines are likely to 
participate in the complex metabolic derange¬ 
ments occurring in renal failure. In die cases 
of patients with kidney diseases, definite clinical 
toxicity was demonstated with methylamines. 

There are many speculations about the 
causes and lapses which led to the accident at 
Bhopal. In the initial heat of emotions and 
anguish the total blame has been placed at the 
doors of the multinational company, the Union 
Carbide. It holds SI per cent of the shares in 
the Indian company which is managed primerily 
by the principals through the Indian board. 
There are many questions yet to be answered 
and already governmental and non-govem- 
mental committees are enquiring into the vari¬ 
ous aspects of the whole disaster. It is sure 
that some exothermic chemical reactions were 
initiated in one of the tanks induced by some 
foreign substances (which may well be a see¬ 
page of water) which led to sudden building 
up of high pressure and leading to the cata¬ 
strophe. What these enquiry committees have 
to see is not only the causes that led to the 
accident hut also possible measures in mini¬ 
mising, if not eliminating altogether, the pro¬ 
bability of recurrence. After ail we cannot 
shut down the use of chemicals permanently. 
MIC is one of a group of widely used chemical 
not only in insecticides and pesticides, but also 
in paints and varnishes. 

If chemicals bring risks that are less than 
those brought by the pests they destroy and 
other benefits they bring to'humanity, then all 
countries, poor or rich, have every right to 
choose to use these chemicals. When aeddents 
occur they do so because of human lapses in 
one form or other. They do not differentiate 
between poor and rich countries. Seveso, 
Pemex or the dioxin accidents in Amsterdam 
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and England which preceded Bhopal, occurred 
all over the world. The lessons are to mankind 
as a whole, to be cautious about taking it easy 
with modem technology. 

We in India too should introspect about 
our policies, attitudes and morals. We do not 
hesitate either to claim the laurals of indigeni- 
sations when success is achieved in any 
enterprise, or in the face of disaster do we 
hesitate to drop the blame squarely at the 
doors of a scape goat. The Bhopal accident 
and its aftermath have put the intelligensia 
in the country in a dilemma and have led the 
common man to confusion. Many investi¬ 


gating committees have started looking into 
the causes that led to the disaster. Let them 
report clearly and unequivocally on the very 
type of neglect that the management allowed 
to perpetrate and the Government safety law 
enforcing agencies overlooked. Let the guilty 
be brought to book and corrective steps be 
taken immediately. Let us convert this great 
tragedy to the ushering in of a sound techno¬ 
logical and industrial policy in the country 
and proper enforcement and execution of all 
environmental safeguards. □ 

B. B. Baliga 


INDIA SAVES HER WILDLIFE 

A. B. CHAUDHURl* 


I NDIA’S rich, magnificent and varied wildlife 
in diverse zoo-geographic, eco-climatic and 
phytogeographic zones has been her traditional 
heritage and priceless assets. The beauty and 
variety of wildlife resources have no limit. 
More than SOO species of mammals, 1200 
species of avi-fauna and 30000 species of 
insects, 900 species of reptiles and myriads of 
other living organisms stand unsurpassed in 
her faunal resources matched by her equally 
diverse vegetation types. 

The animals include magnificent gigantic 
elephants associated with the splendours of our 
princely pegeantry, the largest bovine such as 
gaur or Indian bison, the horned rhinoceros 
considered the greatest of all rhinoceros, the 
swamp deer, the breath-taking spotted deer and 
lastly the picturesque nilgai and the like. 
There are no parallels to our stately lion, the 
magnificent tiger, the splendourous clouded 
leopard, the dazzlingly painted vermillio bats 
Of these highly diversified and colourful faunas 
in India today, some however, are on the verge 
of extinction. Unfortunately these fauna are 
exhibiting retrogressive tendencies owing to 
biotic intorferance. 


Unique Biogeographic realm 

India has a unique bio-geographic position 
which is in the confluence of paiearctic Ethio- 
pean, Indo-Malayan and Indo-chinese realms 
of fauna and possess a number of components 
from each of these realms. The Etbiopean 
region is represented by chinkara, the hyena 
and the rate!; the paiearctic by lynx, wolf, 
markhor, urial and hangul; the Indo-chinese 
by red-panda and the mask deer; the Indo- 
Malayan by the hoolock and gibbon, the ele¬ 
phant, the goat antelope, and the mousedeer. 

India along with south-eastern Asia forms 
. a part of the oriental region. This is one of 
the six great geographical realms into which 
the earth is divided. Each of these realms 
supports its characteristic animal life. The 
Indian region has varying physical character¬ 
istics along with a great variation in climate 
and vegetation^ Zoo-geographicaily India can 
be divided into several zones which are: 
(i) Malabar coast, (ii) Main peninsula, 
(iii) Oangetic plain, (iv) Indian desert, (v) 


* R^ent Park Oovt. Mousing Estate, Block X, 
Flat 4, Catcutta-40 
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Deccan thorn desert, (vi) Punjab and its 
semi>arid desert, (vii) Ladak and its cold 
desert, (viii) Assam and contiguous hills, 

(ix) Wooded hill slopes of the Himalays, 

(x) Andaman and Nicobar islands, etc. 

The distinct zones are indicative of the 
richness of fauna of the Indian sub-continent 
from ecological and bio-ecoiogical points of 
view. India’s unique diversity in fauna stems 
from her ecological variations typified by hot 
rainless deserts, cold snowbound mountain 
peaks and wet and soggy rainy regions. 

National wildlife action plan 

It is relevant to mention here that a 
National wildlife action plan has been drawn 
by the Department of Environment. It identi¬ 
fies ten important phases of actions as shown 
under: 

(i) Establishing a net work of scientifically 
protected areas such as national parks, 
sanctuaries and biosphere reserves to 
cover adequate geographical areas. 

(ii) Developing appropriate systems of 
management concerning protected areas 
and restoration of the degraded areas. 

(Hi) Building up a professional cadre of 
personnel fully trained for the manage¬ 
ment of sanctuaries. 

(ix) Providing corridors linking all the sanc¬ 
tuaries of a particular area or zone. 

(v) Rehabilitating indigenous, endangered 
and threatened species of fauna and 
flora. 

(vi) Supporting the managemet of captive 
breeding programmes for plants and 
animals. 

(vii) Developing research and monitoring 
facilities. 

(viii) Promoting support for wildlife education 
and research. 

(ix) Revising statutory provisions providing 
protection to wildlife and regulating 
all forms of trade in wildlife. 

(x) Enlisting support from and collaborating 
with voluntary bodies and agencies in 
the total wildlife conservation effort. 


threatened and endangered species 

This article is not the proper place to give 
a comprehensive list of the threatened species 
of fauna and avifauna. Several species have 
been extinct and many others are threatened 
with extinction. The hunting leopard, the 
two horned rhinoceros and the pink'headed 
duck are few amongst others which have been 
extinct. At least seventy one species of mam¬ 
mals, seventeen species of amphibians and 
reptiles and forty seven species of birds face 
the threat of extinction. Apart from the ver¬ 
tebrates, crustaceans are also on the point of 
extinction and special mention in this connec¬ 
tion may be made of the robber crab of south 
sentinel island. 

The time is ripe for the conservationalists 
to devote more attention to keep alive the 
following species to preserve India’s rich faunal 
diversity and take remedial measures. 

Mammals —Binturong, black buck, brow- 
antlered deer or thamin, caracal clouded leo¬ 
pard, desert cat, dungong, fishing cat, golden 
cat, golden langur, Himalayan thar, hispid 
hare, Indian lion, Indian wild ass, Indian wolf, 
red penda, lion-tailed macaque, loris, marble 
cat, mouse deer, musk deer, pigmy hog, one¬ 
horned rhinoceros, snow leopard, swamp deer, 
urial, wild buffalo and others. 

Amphibians and reptiles—Ghana], mugger, 
salt-water crocodile, agra-monitor lizard, green 
sea turtle, hawk-bill turtle, salamander, Indian 
egg eating snake, leathery turtle, logger-head 
turtle, olive black logger bead tuiil-.-, vivi¬ 
parous toad, water monitor and many other 
species. 

Birds—Andaman teal, bengal fiorican, 
black-necked crain, blood pheasant, narcon- 
dom hornbill, nicobar megapode, micabar 
pigeon, monal pheasant, lammergeur, great 
Indian bustard, spotted owlet, jerdbn’s courser 
and other specie Crustacea—Robber crab. 

£ad«nlc airimals 

The endamm species are jwt safe as they 
are confined to a very restricted habitats with 
long tinge of distribution are comparatively 
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safer. Many species which were once wide 
spread have now been driven to a very limited 
area owing to destruction of habitats. 

Species now coi\fined to small area—Mmh 
crocodile, gharial, One>horned rhinoceros, 
swamp deer black buck. The asiatic lion, 
Royal Bengal tiger, white winged wood duck, 
the mountain quail, the great Indian bustard, 
the bengai florican. the spotted owlet, the 
lion tailed macaque, red panda, the caracal, 
the Indian clouded leopard, the Indian tiger, 
the snow leopard, the one horned rhinoceros, 
the wild ass, the pigmy hog, the himalayan 
musk deer, the black buck, the wild buffalo, 
the gaur etc. 

Endemic specfes—Narcondom hornbill, 
nicobar megapode, robber crab, Jerdon’s 
courser, the nilgiri langur, brow antlered deer, 
the hispid hare, the markhor, the nilgai tahr, 
the wild yak etc. 

Narional parks, wildlife sanctuaries and 
other reserves 

India's vast wildlife resources have suffered 
a wide*scaie annihilation during the period 
from 1940 to 1970. It redound to the credit 
of the foresters of India that they have been 
able to preMrve most of its fauna from being 
extinct in her national parks and wildlife sanc¬ 
tuaries. But time has not yet come for com¬ 
placency. In spite of several 'wildlife and 
game preservation acts having been passed 
outlawing indiscriminate killing of wildlife, 
national parks and wildlife sanctuaries have 
become the main refuge of wildlife. 

India should feel satisfied, but not com¬ 
placent, for having saved its wildlife in entirety 
including those threatened in its 47 zoological 
parks, 52 national parks and 223 wildlife sanc¬ 
tuaries covering an area of about 90000 sq. 
km. (figure up to 31.12.79). These parks and 
sanctuaries are distributed all over the country 
covering 110 climax types, 53 sub-types, 24 
edaphic types, 22 serai types and 9 degraded 
types. 

Conservation projeidsfor endangered spe¬ 
cies like hangul (1970), lion (1972), tiger (1973), 
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crocodile (1974) and brow antlered deer (1981) 
are sincere efforts to protect some threatened 
species. 

The national parks have been set aside for 
the protection and conservation of outstanding 
natural and plant communities, for geological 
formations and for scenic beauties for the 
enjoyment of present and future generations 
in a manner consistent with scientific, cultural, 
educational and economic purposes. The 
wildlife sanctuaries have, however, been set 
aside for conservation and management of 
wildlife and the protection and management 
of habitats. 

A bonanza of diverse ecosystems 

India has been gifted with myriads of micro 
and macro eco-types, biotopes and complex of 
symbiotic plant-animal relationships in several 
ecosystems some of which are as under: 

Aquatic and marsh ecosystem (representative 
sites)—Kolleru pelicanry, Nelapattu bird 
sanctuary, Nal-sar avar bird sanctuary (all 
in Andhra Pradesh), Sultanpur bird sanctuary 
(in Haryana), Chataprava and Ranganthitoo 
bird sanctuaries (in Karnataka), Ghana bird 
sanctuary (in Rajasthan), Valangudi (in Tamil- 
nadu) and several others. 

Estuarine ecosystem (special site)—These 
are an asset to this country life in Sunderbans 
(West Bengal) and Bhittar-kanica (Orissa). 
This ecosystem is the most complex of all 
ecosystems anywhere in the world. 

Lagoon ecosystem—Od\k% (Orissa),' Point 
caJemere (Taroiinadu) and Pulicat (Andhra 
Pradesh) sanctuaries are complex sites for 
micro and macro plants and animals. Aquatic 
fiora which has become a rare commodity in 
this country will be saved in these sites. 

Volcanic ecosystem—The Barren and Nar- 
condom islands in the Andaman group are of 
volminic origin. Narcondom hornbills are 
endemic to Narcon-dom island only. These 
are some feral goats in the Barren island. A 
thorough , study of flora and fknna in these 
islands will reveal more interesting data. 
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Desert ecosystem—Vat Rajasthan desert 
sanctuary is a unique site for the conservation 
of desert flora and fauna. 

Marine ecosystem—InAiti has not established 
more than one which in the gulf of kutch. A 
sanctuary is to be established in Andaman 
at Chidiatappu. 

Scores of marine animals and plants will 
be protected in these sanctuaries. 

Marsh ecosystem—A grand assemblage of 
aquatic plants and insects and birds may be 
found in the sanctuaries at Pakhal, Pocharam, 
Dudhwa, Mahavira Harina Vanastbali, Kazi* 
ranga, Lakhawa, Orang and in several other 
such sanctuaries. 

Tropical forest ecosystem—In the tropical 
forests of Andaman and Nicobar islands many 
endemic plants and animals occur. Megapode, 
nicobar pigeon, Andaman teal, Andaman pig 
have been given protection in South sentinel. 
Barren, Button islands and at Saddle peak 
and at Mount Harriet. 

Sanctnaries la various geogra^ikal zones 

According to Champion and Seth two 
major types of vegetation cover about 70% of 
the forest types of India ; these are~tropical 
moist deciduous (30.9%), tropical dry deci¬ 
duous (38.7%). Other types are—tropical 
evergreen (6%), tropical and semi-evergreen 
(2.S%), littoral and swamp (0.9%), thorn 
forests (6.9%), montane wet temperate (2.1%), 
moist temperate (3.6%), dry temperate (0.3%), 
and others (8.4%). Of the distribution of 
parks and wildlife sanctuaries, the western ghat 
areas have 32, the western himalayas 33, the 
eastern ghats IS, Bhutan and Nepal 10, the 
eastern himalayas 15, the Mangrove sites 3, 
the Indogangetic plains and foot hills 2S, dry 
deciduous and scrub forest areas 80 and the 
balance in other areas 20. 

R^faabiiiation of endangered species 
(some major ones) 

Crocodiles and gharial—At least 2S sanc¬ 
tuaries and parks offer protection to salt water 
crocodiloi marsh crocodile and^gharial. Massive 
breeding programmes have been undertaken 
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to protect these reptiles. These may be seen 
at Manjira, Corinaga, Satkosia, Jawahar sagar, 
Krishna, Lanjamagadu, Chambal, Bhagabat- 
pur, Nagarjun sagar, Guindy, Nandankanan, 
Katerniagbat, Amrawati Kinnersani. Manjira 
and at several other places. 

One horned rhinoceros—This rare, animal 
is being given protection at Kaziranga, Manas, 
Sonai-Rupa, Orang, Lakhawa, Jaldapara (all 
in India) and at Chitwan-Rapty valley (in 
Nepal), 

Tiger—In all the thirteen project tiger 
areas this animal is said to be breeding to 
expectation. Sunderban is a unique site. 

Wild buffalo—This rare animal is receiving 
attention in Kaziranga, Manas, Lakhawa, 
Garampani, and at Kutru W.^. Sanctuaries. 

Black buck—This rare animal is being given 
adequate protection in Taroba, Pocharam, 
Kewak, Bori Valavadar, Gir, Siriska, Rata- 

pani, Panch, Kenawat, Kaimur, Tadwai, 
Nagaijun sagar, Tungabhadra, and Kanha 
national parks and sanctuaries. 

Nilgai—This animal is being well looked- 
after at Ranthambhore, Siriska, Yawal, Jaisa- 
mad, Nawagaon, Pochamarhi, Porch, Gir, 
Najira and Gomardha sanctuaries and national 
parks. 

Florican—It has a very limited distribution 
probably in Orang in Assam. 

Mouse deer—This animal is being ^ven 
protection at Molem, Dalma, Borviil, and 
Simiipal wildlife sanctuaries. 

Wild ass—The only sanctuary where it is 
getting protection is in Rann of Kutch. 

Musk deer—This animal is getting protec¬ 
tion at Dachigaon, Riparian, Chimnai, Rohru, 
Tundah, Talsa, Kinnarnur and Rajgarh W. L. 
Sanctuaries. 

Ibex, Bhorai and Markhor—At the sanc¬ 
tuaries at Rohru, Tunda, Kuglit Kelatop and 
Kh^yor this animal is getting protection. 

Swamp deer—At Kanha, Kaziranga, 
Dudwa Parks this animal has been safely 
breeding. . ^ 

Flamingo—This bird is to be seen over a 
limited, area in Chiika and Nalsaravar. 
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Pelicao—This bird is to be seen at Chilka, 
Kollera and Nelapattu W. L. Sanctuaries. 

Hangul—Tbis animal is to be seen only 
at Rajparian sanctuary in Kashmir. 

Nareondom hombill—It is to be seen only 
at Nareondom island sanctuary. 

Robber crab— In the south sentinel island 
this Crustacea can be seen. 

Brow antlered deer—Keibui Lamjao Natio¬ 
nal pak in Manipur is the only home of this 
deer. 

Great Indian Bustard—This bird can only 
be seen at Bustard WLS in Maharastra, Desert 
WLS at Rajasthan, and at Ranebennur WLS 
at Karnataka, 

Golden langur—Only to be seen at Manas 
WLS and to be west of the Sanctuary, 

White tiger—It no longer can be found in 
forests. 

Ontotanding features of a few National parks 
and Sanctuaries 

Of 222 wildlife sanctuaries and national 
parks of the sites have special features as 
(i) Wide coverage of latitudinal, longitudinal 
and altitudinal ranges, (ii) High density of 
animals species, (iii) High density of indivi¬ 
dual species, (iv) Rich floral species and (v) 
Diversities of sites—These qualities may be 
found in many parks sanctuaries, but some 
special sites are: 

Kanehanjungha national park in Sikkim—U 
fulfils the above qualities (i), (iv) and 
(v). Snow leopard, clouded leopard, 
binturong, red panda, tibetan wild ass, 
blue sheep, takin, musk deer, marble cat 
and myriads of insects, butterflies and 
moths and birds are special feature of 
this sanctuary. 

NanMapa iVLS In Armachal Pradesh—It also 
fulfils the condition as the aforesaid 
one. 

Cothett natiorud park—It fulfils the aforesaid 
requisites (ii) (ili), (iv) and (v). 

Siti^ptd Sn^gier reserve—It fulfils the qualities 

Attd (y). 
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Kanha national ptuk—lt fulfils the qualities 
(ii),(lli),(iv),and(v). 

ffandadevl, Kadamath and Valley of fiov^ers 
sonctnarfes—These fulfil requirements (i), 
(iv), and (v). 

Smderbans tiger reserve—It has the qualities 
(ii) to (v). 

Kaztranga national park—It fulfils the require¬ 
ments (ii) to (v). 

Bandipur-Wynad-Nagarhole and Mudumalai 
WLS comp/ex—Probably one of the best 
sites fulfilling all the conditions. 
Abundance of chital in Palamau, Kanha, 
Corbett and Bandipur, Sambar at Ranthan- 
bhore. Swamp deer at Kaziranga and Dudwa, 
Hog deer at Kaziranga, and wild buffalo at 
Kaziranga are some notable features. 

Wildlife Research 

Research in the field of wildlife is still in 
the incipient stage. The study of varieties of 
flora and fauna, their interaction symbiotic 
relationship, diseases, breeding etc. offer rare 
opportunities for research. Few countries in 
the world will be able to offer such diverse 
opportunities. 

Decline in animal species and regression 

During the last few centuries the vertebrate 
fauna has reduced considerably. Their com¬ 
position was more complex. The intensity 
of this impoverishment is high. There has 
been qualitative and quantitative decline in 
the number of genera and individuals. Of 
species leading to a high degree of regression. 
The degree of such regression surpasses that 
of faunal impoverishment. 

Mean faunal regression has been calculated 
by Dr. A. K. Mukheijee of ZSI in his paper 
entitled "Some examples of recent Faunal 
impoverishment and regression" (1974).. He 
has found out that the rate of regression is 

90%. He used the formula 

where coefficient of faunal regression; 
Resize of the former distribotion range in sq. 
km.; represent size In sq. km. 



Wby conserration progranme ? 

Flora and fauna are an integral part of the 
vast natural resources which are in perfect 
balance with each other. Eiforts are being 
made to create vast areas of biosphere reserve 
primarily for the protection of the plant gene 
resources. The massive human population 
explosion and technological innovations have 
upset the balance. In the conservation of 
wildlife, air, water, soil, and living organisms 
are being conserved. Innumerable plant spe¬ 
cies are also being protected. The conser¬ 
vation has intrinsic cultural and scientific 
value. UNESCO'S 'Man and Biosphere* pro¬ 
gramme is concerned with these conservation 
problem and conservation education. In this 
country the population pressure and extension 
of agricultural land for optimal food produc¬ 
tion have overshadowed the conservation 
needs. Ecological principles have not received 
the attention as they should get, Indiscrimi¬ 
nate hunting and food scarcity have intensified 
the capturing of animals, birds, snakes, lizards, 
frogs and even insects for the purpose of pro¬ 
tein food. 

Fish population and other aquatic life have 
been also depleted owing to shrinkage of aqua¬ 
tic sites. However it is well to mention here 
that the faunal wealth in the tropical and 
high humid temperature condition has been 
responsible for creating a very stable system 
in our country in which climate, soil, vegeta¬ 
tion and fauna exist in an extremely complex 
state of dynamic equilibrium. Wildlife which 
is the faunal component of the ecosystem is 
closely associated with vegetation. But mono¬ 
culture of economically important species tends 
to destroy the diversity of flora and fauna. 

Lack of strong policy 

There has not been a clear environmental 
policy in this country. Of late governmental 


and non-governmental agencies have been in¬ 
volved in the protection of environment. There 
has not been adequate public awareness of the 
importance of plant and animal life, of geolo¬ 
gical features scenic beauties bearing on our 
national life. People should be made aware of 
the utility of wildlife reserves which are not 
luxury but a crying necessity. The introduction 
of wildlife protection Act of 1972 has been a 
strong and useful step in this direction. Wild¬ 
life acts of 1873, 1878, 1932, 1933, and setting 
up of Indian Board of wildlife (1952) are also 
bold steps in conservation effort. 

A great stride in conservation effort 

Of late conservation has become an integral 
part of all development programme in this 
country. Ecological consideration are being 
given adequate attention while undertaking all 
developmental works. Clear guidelines have 
been formulated in this regard. All planning 
and executing agencies have been instructed 
to preserve all natural resources while deve¬ 
loping it. A separate Department of Environ¬ 
ment has been set up which controls all en¬ 
vironmental problems including the wildlife 
wing of the forestry sector. 

Efforts of the state governments to con¬ 
serve and rehabilitate various species of wild¬ 
life in diverse sites have been commendable. 
Wildlife protection laws provide severe punish¬ 
ment for the law breaking and poachers. Yet 
the lure of the rhino horns as aphrodasiac, 
tiger, leopard mid lizard skins for high 
commercial value, snakes, frog, turtle and 
birds of protein food has induced a large 
group of people to take poaching. As such 
the final battle of conservation of wildlife is 
yet to be won. The guiding philosophy of 
development should be ‘development without 
destruction.* « □ 
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PLANNING FUTURE STARSHIPS IN SIBERIA 

V. IVANOV* 


SovM Kioitlsti of (be Sibertaa city of Knuuioyank art coodiictiog a terics of adqiit wcperiwtwf 
oa a device named BIO. Tbeso have very important bearing not only for ftiture, nver-loog (pace 
voyageS'lnit alto at a model for proper organisation ti biotphere on the Earth. 


C AN oae go on a space mission lasting for 
many months without leaving the Earth ? 
Scientists of the Siberian city of Krasnoyarsk 
say they can. 

A day before the Soviet-Indian space crew 
came back home from orbit a so far unpre¬ 
cedented experiment also ended here. Nikolai 
Bugreyev and Sergei Alcxeyev, two young 
Soviet scientists, had spent five months in an 
airtight device called the Bios. Experts claim 
that such a period of lime would be needed by 
a spaceship to reach the Mars from the Earth 
and cover a third of the distance on its way 
back. 

Launching of the Experiment 
The experiment was launched on November 
II, 1983 at 14 hours Moscow time, as Nikolai 
and Sergei entered the Bios camera having a 
valume of 300 cubic metres. A thick metallic 
door was locked behind them and sealed, so 
that nobody could intrude and disturb the 
researchers isolated from the rest of the world, 
it was decided that the door would be opened 
only in case of emergency. The only things 
the two inhabitants of Bios were gfllingfrom 
the outside world were electricity and TV 
broadcasts. During the last few days spent in 
the camera they developed a keen interest in 
televised reports from outer space covering the 
SovieMndian joint ^mission. “Of course,” 
Nikolai and Sergei admitted later, “we sort of 
enWed the real cosmonauts, but we knew there 
were a lot of reasons for which they could 
envy us, too." 

For manjr years now the staff of the 
Krasnoyarsk Institute of Biophysics of the 
USSR Academy of Sciendbs, Siberian branch, 
has been conducting research into problems 
pertaining to the Earth’s biosphere. Some 
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result.! have been very impressive and won the 
Institute international appreciation. Siberian 
scientists conduct a large amount of research 
to solve the problems related to long staying of 
man in outer space, that is in a closed habitat. 
The first researches on the above problems 
started here in 1961, right after Yuri Gagarin’s 
first flight into outer space. Academician 
Sergei Korolyov, the chief designer of all 
Soviet space vehicles at that time, was always 
interested in the results of research, A long 
chain of experiments had resulted in the deve* 
lopment of a rare apparatus named Bios 
meaning “life”. While living inside the device 
for various time periods, scientists got the 
opportunity to learn to provide themselves 
with vegetable and grain foods and all other 
components required fbr a normal life. 

Several varieties of wheat and vegetables 
are grown here on special plantations known 
as phytotrons. During the first few experi¬ 
ments, vegetable and grain foods made 30 to 
40 per cent of the researchers’ daily rations. 
In the last experiment ended on April 10 the 
share was doubled. 

Based on substanee Cycle 

Commenting on the nature of the experi¬ 
ment, Joseph Gitelzon, Alternate Member of 
the USSR Academy of Sciences in charge of 
the project, said ; “Our work is based on the 
principle of substance cycle in Nature, the 
chief mechanism that enables man to live on 
the Earth. Our experiments are fundamental 
and directly related to spaceflights. But we 
do not focus on prolonged space flights over 
large distance alone. Our experiments have 
a general biological implication^ which has 
helped us arrive at a sad conclusion that life 
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bo tile Earth has not yet been organised pro¬ 
perly. There are yet a lot of tensions, in some 
parts they result from overpopulation, in others 
—from bad crops, etc. Meanwhile, Nature 
alone is not to be blamed for that. It appears 
extremely important to us to learn to use the 
Nature whose potential is virtually unlimited. 
For example, in the Bios we can reap in up to 
six harvests of wheat per year. Yet this is by 
far not the only thing that Bios can help us 
do. Our methods for fast growing of grain and 
vegetable crops are being used by the leading 
selectionists of the country for developing new 
varieties. One should realise that mankind 
is facing the task of thoroughly studying the 
substance cycle and learning to control it." 

Nikolai Bugreyev, for one, has spent 
altogether 13 months in isolation, including the 
Bios experiment. Cheerful and energetic, he 
talks willingly about his impressions and 
compares his previous experiments with the 
one that has just been over. During the 
previous experiments in Bios, the researchers 
had 13 square metres of arable land per head. 
In the last experiment the space was doubled. 
As yields went up, daily rations improved to 
include new products, such as peas and turnip- 
rooted cabbage. 

**It s the first time I have been involved in 


sudi an experiment," said Sergei Alexeyev. "t 
hardly noticed how time passed. We had a 
lot of interesting work to do, so we did not 
use simulators as a cure against hypodynamy. 
We did not have them at all. We just worked. 
Apart from medical examinations of ourselves, 
we had to take care about plant;, reap in 
harvests, bake bread, cook various dishes of 
plants and products that we had taken along. 
We were also writing diaries and reading 
much. Sometimes we were allowed to talk 
with our relatives. Although we were cons¬ 
tantly watched by physicians, their interference 
was not necessary. Both of us revealed a good 
psychological compatibility and an ideal 
health." 

Nikolai and Sergei invited this corres¬ 
pondent to enter the Bios. The first thing I 
felt when 1 came in was the fresh air full of 
ozone blowing in a light breeze. It was as if 
I was walking across a field on a fine summer 
day just after rain. In the dwelling premises 
there are two well-appointed single compart¬ 
ments, a kitchcn-cum-dining room and an 
armchair. Siberian scientists are of the opinion 
that future starship will be fitted out in a 
similar way to lessen psychological tensions of 
the crew and enable them to endure a long 
separation from the Earth. □ 
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THE WORLD PREPARES tO MEET HALLEY’S COMET 

B. B. BAUGA* 


S INCE the last several years, mao, the world 
over, is preparing to meet and probe Halley’s 
comet which is coming very close to the Earth 
in 1985-86. The scientific community all over 
the world is united in this common purpose 
and hopes to understand more about such 
objects which stray into our solar system. The 
origin of these is still unknown. 

Comet Halley was last seen in the sky in 
1910 and it comes every 76 years, quite close 
to the Earth. Man has made much progress 
in these 76 years, both in science and techno¬ 
logy. Thus the preparations are rather elabo¬ 
rate. The Soviet Union will launch on Decem¬ 
ber IS, 1984, the first of the space probes to 
intercept Halley’s comet in March 1986. The 
first Soviet Space craft Vega-1 will be followed 
six days later by an identical spacecraft Vega- 
II. Japan plans to launch two identical space 
probes on January Sth and August 14th, I98S. 
The European Space Agency’s Comet Halley 
probe—Giotto will go up on July 2, 1985. 

The Soviet Union is launcing its probes a 
bit early because they will pass Venus on their 
way to the comet. Originally these probes 
were intended to probe planet Venus and were 
similar to the long line of successful Soviet 
probes to that planet. Remember the Venus- 
13 and 14 crafts that took the first colour pho¬ 
tographs of the planet surface, back in 1982 
and Venus-IS and 16 crafts that have been or¬ 
biting around Venus for over a year now ? 

Ori^nally aimed to explore Venus, the 
Soviet astronomers realised that the main space 
craft after passing Venus would come to 
Halley’s comet, after it had circled the Sun one 
and a half times. The scientists, therefore, 
altered the mission to include both Venus and 
Halley’s copiet (the name Vega is a contraction 
of Venns-Halley: the letter H transliterates 
into Rustian as an aspirantf; *0*). This Rs. 140 
crores pair of Vega probes mission involve 
many of the European countries besides the 


Soviet Union. They are Hungary, Poland, 
Czechoslovakia, Bulgaria,.^ East Germany, 
Austria, France and West Germany. 

The two crafts are scheduled to be launched 
on the Soviet Proton rockets in this month 
and will reach Venus on I4th and 15th June 
next year. As the main probes pass the 
planet they will drop a lander craft which 
will release a balloon as it descends into the 
thick clouds of Venus. The balloon, which is 
expected to survive about two days, will pro¬ 
vide new data on the hot and dense atmos- 
sphere. The landing craft itself will descend 
by a parachute from a height of 60 km, taking 
measurements of the atmosphere on the way 
down. On reaching the ground it will investi¬ 
gate the composition of the surface by irra¬ 
diating it with x-rays and gamma-rays (activa¬ 
tion analysis of the soil). One may recall that 
the American Pioneer probe had indicated that 
Venus had active volcanoes and the Vega results 
are expected to increase our understanding of 
volcanism of Venus by correlating the surface 
composition analysis with topography revealed 
by radar. 

The present craft which will pass Venus at 
a distance of 30,000 km, will use the planet’s 
gravitational field to pull them into a new 
orbit, which will take them beyond the orbit 
of the Earth before meeting comet Hailey in 
March 1986. As Vega-I will be the first probe 
to reach the comet, Soviets have agreed to 
release the data that it gathers immediately to 
other countries involved in Hailey’s mission. 
This is especially important to the European 
scientists whose probe Giotto will be aimed at 
the nucleus of the comet, which is hardly a few 
kilometers across and it is not possible for the 
telescopes on the Earth to see it directly. The 
information on Vega-I which will pass the 
comet at a distance of 10,000 kiQ, will allow 

* Saha Institute of Nuclear Physics, Calcutta. 
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IBuropean scientists to redirect (Giotto to within 
100 km of the nacleus, the final correction to 
be made in the orbit just two days prior to its 
encounter with the comet. 

Each Vega craft which will fly>past at a 
relative speed of ,78 km/sec, is sturdily built to 
withstand the impact of particles of dust in the 
comet’s gaseous head. The rather large solar 
panels are capable of providing power for all 
the instruments during the probe’s rapid fly¬ 
past. The camera platform of the crafts can 
swivel to watch the comet in its flight. Besides 
several instruments on the craft will investigate 
the comet’s dust and gas. A novel dust counter 
will record the amount of dust simply by hear¬ 
ing the impact of dust particles on a special 
plate. Another instrument will measure the 
composition of the plasma which results when 
the high speed impact vapourises the dust. The 
Vega crafts are also equipped with instruments 
to measure the comet’s magnetic fields, low 
frequency radio waves generated in the field 
and the composition of the comet’s gases. 

Some more details about the instruments 
on board these two crafts is available.'Mounted 
on the camera platform are a pair of identical 
telescopes each with a mirror 14 cm across, 
which will feed radiation to two complemen¬ 
tary instruments. One of them will look at the 
spectrum and at the polarisation of light from 
the comet’s nucleus which will enable to study 
the light reflectivity from the dust particles and 
to measure the speed of emission of various 
gases from the nucleus. The second telescope 
will focus the radiation on to an infra-red 
detector and allow the astronomers to estimate 
the tempenture of the comet’s nucleus, the 
dust streaming away from it and may provide 
information on some of the molecules emitted 
by the nucleus. 

The two cameras on each platform will send 
back the first ever close-up images of a comet’s 
nucleus. The wide field camera sees a region 
about 4' across; this is about eight times the 
apparent size of the Moon seen from the Earth. 
The pictures are expected to give a good view 
of the comet’s gaseous head (also called coma) 
and will leveal the position of the nucleus 
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in the head. This camera's view will then guide 
the platform so that the narrow field camera 
with a view only of 0.5* across, can look 
directly at the nucleus: this camera should see 
details as small as 200 m across on the surfara 
of the nucleus. As the camera is equipped with 
different filters, it will be possible for*the astro¬ 
nomers to combine the various images and 
construct a unified colour picture of the centre 
of the comet. 

The analysis of the data from the first craft 
will be utilised by the Soviet scientists to swing 
Vega-11 closer to see finer details in the nucleus. 
If Vega-I finds little problem with impacts 
from dust at a distance of 10,000 km it will be 
possible to manoeuvre Vega-II to within 3000 
km, which will enable it to’resolve details in 
the cold nucleus only about 70 km across. 

The day before Vega-ll’s encounter with 
the comet, two Japanese crafts will be simul¬ 
taneously probing the comet from a consider¬ 
ably longer distance. Like the Soviet ones the 
two crafts Japan plans to send are externally 
similar: each weighs 150 kg and will spin once 
every 12 seconds in space. The first one to 
be launched on January 4, 1983 is MS-T5 
which is mainly to test their rocket—the M-3S2 
—the probe’s own small rocket, its communi¬ 
cation systems to control the probe’s attitude. 
The experience gained will be fed in preparing 
the second launching with the probe—Planet-A 
in August 1985. However, both will have its 
rendezvous with comet Halley on the same 
day in 1986. Since a single probe will not 
be able to carry all the equipments that the 
Japanese scientists want to use in studying the 
comet, the MS-TS will carry a magnetometer, 
a low frequency receiver to investigate radio 
waves In the surrounding plasmas, and a 
detector to study the solar wind. The MS-TS 
will approach just about 4 million kilometers 
to the comet and will inveltigate bow the 
solar wind down stream of the comet is 
perturbed by the presence of Halley’s comet. 
It will be possible to compare data collected 
with that obtained at thd end of Mirch 1986 
from NASA’s international comet Explorer 
that is expected to pass 30 million km downfk 
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tream of Halley^s comet. The Planet'A probe 
will carry a more sophisticated vacuum 
ultra-violet camera and will pass much closer 
(200,000 km) from the suu-facing side of the 
comet. It will take ultra-violet pictures of 
the nucleus of the comet. The plasma energy 
spectrum analyser will measure the three 
dimensional distribution of ions and electrons 
of the solar wind as well as those emitted from 
the coma of the comet. 

European Space Agency is sending its own 
mission Giotto which is expected to fly right 
into the comet’s centre. However, as stated 
earlier, in-orbit manoeuvring will be necessary 
with proper feed-back data from Vega-I. If 
everything goes on well Giotto may reach 
within too km of the nucleus and transmit a 
lot of information about the nucleus for the 
lirst time. The astronomers are confident to 
collect a lot of informat ipn from this time’s 
apparition as all the missions, though from 
different countries and groups, are comple¬ 
mentary rather than competitive. The coopera¬ 
tion and coordination which is good so far is 
expected to continue till the end. 

Edmund Halley, after whom the comet is 
named, might never have thought in his wildest 
fancies that the bright object that he observed 
in 1682 would bring him fame over the 
centuries. Its appearance every 76 years just 
renews this memory. However, with its deter¬ 
mined regularity and checking with the avail¬ 
able astronomical records, this has been traced 
back to as early as 66 A.D. It should be noted 
that these were all naked eye observational 
records. 

The highly elliptical path of comet Halley 
around the Sun carries it well beyond Neptune’s 
orbit to just within* Venus*. The comet’s 
orbital plane is inclined 18* to the Earth’s and 
its motion is retrograde (in the opposite 
direction from the planets). Thus Halley’s 
orbit lies near our own for an extended interval 
before and after perihelion (the comet’s closest 
approach to the Sun). In more than a third 
of its apparition in tiie pact 2000 years, comet 
Halley passed within 0.2 astronomical units 
(about30niiliionJcm)of tto Bacth. Itiis is 


the r^i^ why the visitor had been so well 
documented throughout all the history. 

On the basis of the geometrical circums¬ 
tances of past Halley apparitions, experts on 
comets divide the encounters into three broad 
catagories : Type I : The comet comes closest 
to the Earth on the inbound leg of its orbit 
several weeks before perihelion. It first becomes 
visible as a slowly brightening object in the 
morning sky far removed .from the Sun. At 
such returns the comet lies at far northern 
declination and is very well placed for observa¬ 
tion from the Earth’s northern hemisphere. 
Following the comet's closest approach, it 
moves into the Sun’s glare where it typically 
remains iratii has faded well beyond the naked- 
eye tiireshold. Type 11: Closest approach 
to Earth occurs within a few weeks of 
perihelion. In this case Halley usually appears 
rather suddenly in the morning sky bright and 
fully developed. It then falls back rapidly 
towards the Sun and reaches conjunction 
well north of it. Becoming an evening object, 
it quickly attains maximum eastern elongation. 
As the comet fades it ail descends into the 
evening twilight and is lost. Type IH : Halley 
passes closest to the Earth some weeks after 
perihelion. At first it is on opposite side of 
the Sun as seen from the Earth, and its 
approach is hidden from view. No naked- 
eye observations are possible until a week or 
two following perihelion passage. Then 
suddenly Halley rises out of the morning twi¬ 
light, bright and sporting a long tail. The 
comet’s track across the heavens strongly 
depends on whether closest approach occurs 
inside or outside the Earth’s orbit, in the 
first case the comet will return to conjunction 
with the Sun and will reappear as an evening 
object, lu the second case it will drift from 
the morning sky and into the evening sky. 

Either kind of type Hi apparitions is far 
more spectacular than type 1 or II. Approach¬ 
ing the Earth the comet becomes brilliant. 
Its huge dust tail, subdued before perihelion, 
stretches scores of degrees across the sky. 
Unfortunately the type 111 appearances occur 
in the springtime in the northern hemisphere, 
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where twilight often can be a serious hind> 
ranee. 

The current apparition of comet Halley is 
unique ; it closely resembles type III, but does 
not fit neatly into any of the three types. With 
the perihelion occurring on the far side of the 
Sun, the 198S-86 apparition will result in two 
moderately favourable passages by the Earth 
instead of only one. The first on the comet’s 
inbound leg will fa'^our the northern hemis* 
phere observers. The second with the comet’s 
outbound and somewhat closer to the Earth, 
will be a southern hemisphere event. 

What do we know about comets? We 
know that the cometary activity is transient. 
It gets bigger, brighter and develops tail as it 
approaches the Sun. It is at its full glory when 
it is closest to the Sun. It fades as it recedes 
from the Sun. The material in the tail of the 
comet must come from the core of thb comet 
which is called the nucleus. 

It is believed that the nucleus of the comet 
consists mostly of frozen gases, such as H, 
C. N, and O and frozen water molecules mixed 
with dust (silicate particles). The solar heating 
liberates the frozen gases and dust which 
expands outwards in spherical form (called 
coma) and extends upto 10* km. The dust 
particles in this cloud reflects solar radiation 
and makes it visible. Surrounding the coma 
is a halo of hydrogen gas extending upto 10^ 
km. Ultra-violet sensitive instruments can 
easily spot it. Solar radiation which exerts 
pressure on the dust particles poshes them 
away from the Sun which gives rise to a tail. 
Solar radiation is also resp insible for breaking 
the original molecules released by the nucleus 
and ionises them. These charged particles are 
swept out of the solar wind (stream of charged 
particles coming out of the Sun) and a second 
tail called plasma tail is formed. The charac¬ 
teristic light emitted by the ionised gases 
makes visible the plasma tail which extends 
opto 10^ km. Thus every time a comet enters 
the solar system the nucleus looses material 
which is finally dispersed into the solar system. 

The origins of tlte edmets is not fully 
undmtood. However, the spectrosoopic data 
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supports the hypothesis of solar origin. It is 
believed that they were formed at the same 
time as the Sun and the planets. Thus study¬ 
ing the material of the nucleus of the comet it 
may give a clue to the original solar nuclear 
material. There are other questions too to 
answer, especially about the spin, ft is hoped 
that in the 1985-86 apparition many of these 
questions will be answered as the direct probe 
can go quite close to the nucleus of the comet. 

It should be remembered that during the 
1910 apparition of the comet Halley the 
British scientist, Evershed had taken a number 
of photographs of the comet from the Indian 
soil at the Kodaikanal observatory. These 
valuable photographs are stjll used as a guide 
for the comet's imminent apparition. Besides, 
several volumes of data collected at that time 
are presently available at the Hyderabad obser¬ 
vatory. 

In July of this year a two days workshop 
on ‘Observing of Comet Halley’ held at the 
Indian Institute of Astrophysics, Bangalore 
coordinated the Indian efforts. The scientists 
directly involved in the observation of the 
comet met and discussed their research and 
explored the possibility of cooperative pro¬ 
gramme. The forty odd participants came from 
various institutes, observatories and univer¬ 
sities. Studies will be carried out by the three 
major observatories in India, namely the 
Indian Institute of Astrophysics in Bangalore, 
Osmania University in Hyderabad and the 
Utter Pradesh State Observatory at Nainital. 
These will be supplemented by the observa¬ 
tions carried out at the Punjab University in 
Patiala and the Positional Astronomy Centre in 
Calcutta. The three observatories mentioned 
earlier will also make available the data about 
the position of the comet (measured by photo¬ 
graphing it at regular interval|) to the scientists 
in the USSR and in exchange will get the 
scientific information on the comet collected 
by the two space probes. 

India will also collaborate in the Inter- 
patioiial Hailey Wateb tiHW) set up by tte 
National Aeronautics and Spi^ Administetp 
tion (NASA), VSA; for c^rdinatiiig 
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various obievatiofli. This worldwide net¬ 
work of observatories is to make observations 
to cover the entire orbit of the comet as it 
approaches and recedes from the Sun. Indian 
observatories will be critical in this link as 
there are no other observatories in this region. 
The membership of IHW (professional and 
amateurs) has risen from 875 to 1295 in 47 


countries. Thus IHW will be a focal point 
for exchange of information, discussion of 
common problem and mutual support to 
enhance the'overall scientific returns from 
various space missions to the Halley's comet. 
It is in fact, the global effort to explain 
Halley’s comet as completely as possible during 
its present .apparition. □ 


RADHA GOBINDA CHANDRA~AN ASTRONOMER, 
UNRECOGNISED IN HIS OWN COUNTRY 

RANATOSH CHAKRABORTI* 


I T is strange to think that a petty clerk of a 
Govt. Office every day after bis day’s hard 
toil is observing the stars and planets of the 
night sky. But it is true in the case of Radha 
Gobinda Chandra, originally a podder (coin 
tester) of a collectorate office whose astro¬ 
nomical observations were once widely appre¬ 
ciated by the astronomers of Europe and 
America. 

Radha Gobinda Chandra was bom in 1878 
at Bagchar of Jessore, now in Bangladesh. He 
was brought up in his maternal uncle’s house. 
His academic career was short and simple. He 
did neither acquire any university degree, nor 
go to any college. Surprisingly, he did not 
even pass the Entrance Examination. At the 
age of 21 he joined the district collectorate of 
Jessore as a podder with a monthly salary of 
rupees fifteen only. 

Although he had shown nothing bright in 
his early academic career, Radha Gobinda was 
a serious reader at home. He utilized fully the 
academic atmosphere of his maternal house. 
In his boyhood be read a book-~-"Brahmaoda 
Ki Prakanda” (How vast is the Univerw) 
edited Akshoy Kumar putta, which made 
Radha Oobinda to take a keen interest in the 
sky. Moreover, KaJinath Mukbopadbya, a 
^ea^ o(|euore and an amateur astronomer 


drew him nearer to astronomy. Consequently, 
Radha Gobinda, with the help of a simple 
binocular and naked eye started to observe the 
celestial bodies. Meanwhile, in 1910 Halley's 
comet appeared. Radha Gobinda took the 
opportunity, and he published two articles in 
Bengali about the comet in a magazine 
"Hindu". At that time he came into contact 
with Jagadananda Roy of Santiniketan, who 
suggested that he should collect a telescope. 
Radha Gobinda purchased a three inch refrac¬ 
tor telescope from London at the cost of 
Rs. 257 and 6 paisa. Now, with great enthu¬ 
siasm he started his astronomical observations 
and came in touch with the astronomers of 
Europe and Amerimt. 

His b‘fe-loog researches were wide spread 
in various astronomical phenomena, like vari¬ 
able stars, occultation of stars, nova, meteors, 
eclipses and so on. But most of his contribu¬ 
tions to foreign journals wen on thirlable stars. 
His outstanding contributions in the field of 
variable stars helped to a great extent in. the 
classification of variable stars. Adequate refe¬ 
rence of which are in the abstracts of Astro¬ 
nomy and Astrophysics and also in the books 
and journals. , 
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Radba Gob/nda was fhe first, oot only in 
India but in Asia, to observe a new star on 
June 7 of 1918 in Aquila constellation. 

From the remnants of his old records, it 
appears that astronomers of Western countries 
attached great importance to the observations 
made by Radba Gobinda. One of the letters 
written from Harvard College Observatory on 
January 17, 1920 states—"The observations 
which you contributed are very good and we 
hope you will continue to send them each 
month" Similarly, the secretary, AAVSO 
(American Association of Variable Stars Obser* 
vers) on May 29, 1920 wrote to Radha 
Gobinda: "Thank you very much for the 
splendid list of observations of variable stars, 
which you have been sending to the AAVSO". 
A letter from British Astronomical Association 
dated the 27th Dec. 1923 states—"Your ex¬ 
cellent observations and remarks are always 
much valued by this section, and I hope we 
may continue to enjoy your hearty and enthu¬ 
siastic support". Besides this, Harvard Obser¬ 
vatory published his photograph in their pub¬ 
lication which can still be seen at his last resi¬ 
dence at Barasat, near Calcutta. Moreover, 
to help him in his observations. Harvard Obser¬ 
vatory presented him with a 61" reflector tele¬ 
scope in the year 1926 which was sent to 
Bagchar, all the way from America. Soon 
afterwards, the Education Department of 
France honoured Radha Gobinda Chandra by 
confering on him the honourable title of 
"Officer d* Academic Republique Francaise”. 
The title and a medal were forwarded to Radha 
Gobinda by the Consulate General of France 
at Calcutta on 1st August 1928. In recognition 
of the merit of his scientific observations, 
British Astronomical Association, Harvard 
College Observatory; Lyon Observatory, 
Prance; American Meteor Society ; American 
Museum of Natural History, offered him mem¬ 
bership, and he accepted their offer. In 1950, 


12th Dec. the Harvard Observatory wrote a 
letter of appreciation to Radha Gobinda, a 
part of which is mentioned here; "The Ame¬ 
rican Association of Variable Stars Observers, 
with headquarter at the Harvard Observatory 
is honoured to salute you as one of its impor¬ 
tant contributors from abroad." 

At the fag end of his life whin Radha 
Gobinda could no longer take observations, he 
approached individuals and organisation to be 
the custodian of his telescope mentioned 
earlier. At the instance of the Harvard Obser¬ 
vatory, the telescope was ultimately handed 
over to late Dr. V, Bappu, the then Director 
of the Indian Institute of Astrophysics, Banga¬ 
lore. It is however, not known whether the 
telescope which contributed so much in the 
observation of variable stars through the meti¬ 
culous efforts of Radha Gobinda in the past is 
still in operation in one of our Indian Obser¬ 
vatories. 

Apart from ail these, Radha Gobinda 
should also be remembered in our country for 
bis outstanding contributions to the Calendar 
reformation movement, on which he published 
some valuable articles. He was actively asso¬ 
ciated with this movement, but detailed 
history of bis contribution is not available. 

He wrote some popular books on Astro¬ 
nomy but only one of them on comets 
("Dhuraketu" in Bengali) was published and 
perhaps is one of the authentic books on the 
subject— the rest are till in manuscript form 
and deserve consideration for publication. 

Radha Gobind* is no longer with us. He 
died at the age of 97 on 3rd April, 1975. It is 
unfortunate that no serious attempt has so far 
been made to explore the complete works of 
Radha Gobinda Chandra. Although bis life 
should serve as a beacon light to every serious 
voyager in the domain of science and know¬ 
ledge. • O 
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Nobel Prizes: 1984 




PHYSICS 

Nobel prize for 1984 in Physics has been 
awarded to Carlo Rubbia and Simon van der 
Meer joiotly» both from the CERN for their 
decisive contributions to the large project 
which led to the discovery of the field particles 
W and Z, communicators of the weak interac¬ 
tion. 

They, by their discovery, confirmed the 
unification of electromagnetism and the weak 
nuclear force. The formulation of the theory 
. of weak force before 50 years by Fermi opened 
a new era in nuclear physics. Attempts to 
unify weak force with the electromagnetism 
theoretically are recent and the elcctroweak 
picture formulated by Sheldon Glashow, Abdus 
Salam, Steven Weinberg trough the gauge 
theory earned the Nobel award in Physics for 
them in 1979. The theory predicted the exis¬ 
tence of the particles Wi and Z® of masses 
83.0 ± 2.9 Gev and 93.8 ± 2.5 Gev respec¬ 
tively. To find these particles is not a trivial 
task, since it would require a very high energy 
accelerator, not existing in any laboratory, it 
was not very strange when a renowned experi¬ 
mentalist reinsrked on the award of 1979 
Nobel award that ‘Are they going to give back 
the prize, if these particles are not found V 

Thanks to the proton-antiproton collider 
at CBRN which produced these particles in 
1983. 

Rubbia was the driving force of the experi¬ 
ment at CERN. In 1976, he proposed the 
Ferfflilab authorities in USA to modify their 
accelerators to proton;antipr6ton collider. The 
proposal was faced some disfavour. At CERN, 
the idea was favoured by the then Research 
Oirector«Oeneral Leon Van Hove and the 
Executive Oireotor-Oeneral Sir John Adams. 
Daring 1976*80, the term of their ofiice, they 
had the orueial roles in pitshing the Antiproton 
project at CERN. * 

l!lw oonoOi^ of ooliidifig beam to avoid 
energy loss jby^b^ collision 


into one another is a bold step for energy in* 
crease in accelerator technology. Electron* 
positron colliding beams with the same magnet 
in Orsay by Bruno Touschek and at Stanford 
by Richter were the pioneer experiments in 
this direction. The team led by Kjell Johnson 
at CERN built the Intersecting storage rings 
(ISR) for two proton beams. From the posi¬ 
tron-electron collider experiment, it was 
obvious to apply the technique for proton* 
antiproton collision in the same magnet 
ring in which particles circulate in mutally 
opposite direction. But the difficulties in 
producing intense antiproton beam make the 
experiment nearly impossible. The invention 
of stochastic beam cooling by Simon van der 
Meer made it possible for such intensification 
of antiprotons. In 1972, his first report on 
this technique applied to ISR was published in 
which he presented some quantitative estima* 
tion of the effect based on his observation. In 
a final test in, 1974, carried out in the ISR, it 
was enough to show that the idea of beam 
cooling, i.e. the reduction of the spread of 
particle energies around a desired value had 
succeeded. Ouring 1976-77, a storage ring at 
CBRN was converted to test the cooling tech* 
oique and was renamed ICE—Initial cooling 
Experiment. The rasults of the experiment 
obtained in 1977-78 were encouraging. Meer 
was responsible for inventing and applying 
the technique to the CERN super*protoa 
synchrotron successfully to obtain an intense 
antiproton beam, which was the key to the 
experiment leading to the discovery of W 
and Z. 

Carlo Rubbia was the driving force wbo 
conceived the experiment and its over**!! 
scenario in 1976. He was responsible for 
conducting a large team consisting of hundreds 
of people involved in the CERN super-proton 
synchroton experiment leading to Ibe discovery 
of W and Z. The team consisted of 130 physi¬ 
cists from 13 research centres—Aachen, 
Annroy LAPP, Birmingham, CERN, Helnnki, 
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Queen Mary College, London; College de 
France, Paris; Riverside, Rome, Rutherford, 
Saclay, Vienna and Wisconsin. Use of the 270 
Gev proton collider to produce 340 Gev energy 
by proton antiproton collision and carrying 
the collision experiment in UAI code named 
after underground area in the excavated large 
cavern, was the responsibility of Rubbia. The 
Antiproton accumulator (AA), a storage ring 
for producing stochastic cooling for intense 
antiproton beam devised by Meer, was soon 
constructed by Roy Billinge and his team. In 
1978, another collision region UA2 was 
approved in collaboration with fifty physicists 
from Bern, CERN, Copenhagen, Orsay, Pavia 
and Saclay led by Pierre Darriulate. 

In February 1981, the proton synchrotron 
at CERN accelerated antiprotons from the AA. 
At a Topical Workshop on proton Antiproton 
collider physics’ held in Rome from 12*14 
January 1983, evidence for observation of W 
particles by UAI and UA2 collaborations was 
announced. A few signals out of several 
thousand million proton antiproton collisions 
corresponded to the W particles decaying into 
an electron (or positron for W^) and a 
neutrino. On January 20, Rubbia reported 
six W events in UAI and Luigi Di Leila 
reported four such events in UA2 tentatively. 
Rubbia was more convinced to comment 
“They look like W’s, they feel like W’s, they 
smell like W’s, they must be W’s’’. On January 
23, 1983, they reported their discovery in a 
press conference with an estimate of mass 
about 80 Gev in excellent agreement predicted 
by the electroweak theory. The theory pre¬ 
dicted the production rate of Z lower than W 
by nearly ten times. So the physicists had to 
push the coUision rates higher to detect the 
decay product electron-positron pair or muon 
pair of Z. Success was achieved in no time and 
the discovery of Z was announced on June 1, 
1983 with its estimated mass nearly 90 Gev in 
line with the theoretical prediction. 

By the discovery of W and Z particles, 
which are bosons in character, man arrived in 
his quest to a crucial point to understand the 
univetfs. It is a step forward to the still 
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undiscovered Grand Unification l^ieory, 
assumes unification of the four forces namely 
gravitation, nuclear, weak and electromag¬ 
netism in the moment of bigbang creation of 
the universe. 

The discovery of W and Z is ranked 
among the greatest achievements in the history 
of science. It has been made possible by high 
technological excellence and a team work 
unparalleled in the area of pore research. 

All the credits of the discovery go to Meer 
and Rubbia for which they are recognised 
with the Nobel Award for 1984 in Physics. 
Rubbia is 50 and is a professor in the Harvard 
University along with his responsibilities in 
the CERN laboratory. He was born in Garcia 
in Italy. His father was an Electrical Engineer. 
Rubbia had hobby for electronics in his boy¬ 
hood, which helped him in his scientific career. 

Meer was born in 1925 in Hague, educated 
in Engineering in Delft. He worked in the 
Phillips Company in Eindoven for sometime 
in electron microscopy. Since 1936, he is 
in CERN and has specialised in accelerator 
Physics. □ 

S. B. Karmohapatro 

CHEMISTRY 

Prof. Robert Bruce MerrifieidofRockfeller 
University, New York City, U.S.A., has been 
awarded the 1984 Nobel Prize for Chemistry. 
The Prize Committee in their citation have 
stated that Prof. Merrifield has been honoured 
for his outstanding contributions in the fields 
of solid phase chemical synthesis. 

Merrifield started this work in the early 
sixties with regard to the synthesis of peptides. 
But long before Merrifield, scientists had tried 
to synthesize proteins in the laboratory. The^ 
steps they followed were: (I) protection M' 
amino acid carboxyl group, (li) fomuTtionof 
peptide bond, (iii) selective removal of the 
amino terminal protecting group, (iv) elonga*^ 
tion of the peptide chain by repeating steps (ii) 
and (iii); and finally (v) removtd of all protec* 
ting groups. This strategy is Icnovm as stppwiie . 
efongation. 
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j^eptides, as we knoW» ate amino acids 
linked by chemical condensation of the amino 
group and the carboxyl group. In a liquid 
phase synthesis of these peptides is started 
with* the initial amino acid with its amino 
terminal group protected. Then the second 
amino acid with its group protected is added 
and reacted with the first one under special 
conditions. This mixture, now contains the 
dipeptide and the unreacted amino acids. The 
dipeptide in the next step has to be isolated 
from this mixture, before it is used as the 
starting material for the tripeptide stage. 
Thus, it is seen that this type of synthesis 
would involve many difficult steps of isolation 
and reaction to synthesize a large peptide. 
The loss of material in each step would 
accumulate significantly. Till 1963 all these 
reactions had to be carried out in appropriate 
solvents and the products at^ each stage had 
to be purified by crystallisation. 

In 1963 Merrifield introduced a new concept 
in the synthesis of peptides known as “Solid 
phase peptide synthesis”. He suggested that 
the first amino acid be chemically bonded to 
a polymer and.the peptide synthesis be carried 
out using the polymer support. In the early 
experiment, sytrene polymer beads with chloro* 
methyl groups as cross linking groups, were 
used. The first amino acid (actually the 
terminal amino acid of the proposed peptide 
chain) was attached by its carboxyl group to 


the reactive site, fhe second amino add'Wi^ 
all but one of its reactive groups protected 
was activited and coupled to the first amiab 
acid, leaving the protected dipeptide firmly 
bound to the support. When the desired 
peptide has been synthesised, it is liberated 
from the solid support. The solid could be 
filtered and washed thoroughly in each step. 
An automated process at the press of a button 
or control valve could remove all the excess 
reagents and any byproducts without the 
slightest loss of the desired peptide. 

In 1963 insulin, a small protein with two 
peptide chains of 21 and 30 amino acids was 
synthesized in Germany, USA and China. 
In 1965, the same protein was synthesized in 
MerriSeld's laboratory using automated solid 
phase peptide synthesizer. 

Several peptides and nucleic acids have 
been synthesized using this method, it is to 
be bopped that molecules related to insulin 
would be prepared in the near future which 
may exhibit greater activity for the treatment 
of diabetes. It may also be possible that more 
efficient synthetic enzymes may be found. 

Merrifield was born on July IS. 1921 at 
Fortworth, Texas. He got his Ph D. from 
California University, Los Angels. He is very 
fond of gardening. When he was told of his 
Nobel Prize award, he remarked ‘I can now 
spend the rest of my life in gardening*. □ 
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PJOTR LEON IDOVICH KAPITZA 

With the death of the renowned Soviet 
Physicist Peter L. Kapitza on April 8, 1984 the 
world of science lost its one of the great expo¬ 
nents and thus has suffered a severe loss. 



Pjotr Leon Idovich Kapitza 

Kapitza was born on July 9, 1894 in Kron¬ 
stadt in Russia. His father was a military 
engineer and his mother worked in higher edu¬ 
cations and folklore research. Kapitza gradu¬ 
ated from the Petrograd Polytechnical Institute 
in 1918 and was a Lecturer there till 1921. 
There he began his scientific career in Joffe’s 
section of the electromechanics department by 
proposing a method jointly with N.N. Semenov, 
for determining the magnetic moment of an 
atom interacting with an inhomogeneous 
magnetic field. The method was the basis of the 
celebrated stern-Oerlach experiments in a later 
period. 

In 1921, Kapitza joined the Cavendish 
laboratory at Cambridge pniversity toworic 
withB. Rutherford. There is a story about 


his admission to the group of students of 
Rutherford. At the first instance when Ruther¬ 
ford refused to accept him, he asked how 
accurate Rutherford's measurements were. The 
answer was that they were accurate to about 
3%. Then Kapitza’s arguments were that by 
admitting one more student, the charge of his 
total number of research students will be less 
than the margin of his error in measurements. 
Rutherford had, at that time, a galaxy of a 
large number of Researchers under him. With 
such witty argument of Kapitza, Rutherford is 
said not to hesitate any more to include him in 
his laboratory. Another story goes like this 
that Kapitza was in a contingent of Russian 
Scientists visiting Europe, when he came to 
Cambridge to buy a precision galvanometer. 
There he met Rutherford who was so impressed 
with his ideas that he offered him a place in 
the Cavendish Laboratory. Rutherford had 
ability of quick grasp of genius of a person In 
a first contact, through which on a similar 
occasion he could recognise Niels Bohr in 1921 
and offered him a Readership in Manchester. 

In 1923, Kapitza made here his experiment 
to observe the bending of alpha particles in a 
cloud chamber placed in a strong magnetic 
field. In 1924, he devised method for prodim- 
ing very strong magnetic field and produced 
field up to 320 Kilogauss (32 Tesla) in a 2 ml 
volume. In 1928, be discovered that metals 
placed in a strong magnetic field have varying 
resistance depending linearly on the variation 
of the magueticfield. In 1923, he received his 
Ph. D. from Cambridge. Later on, he became 
Director of the Royal Society Mood Laboratory 
at Cambridge and a Fellow of the Royal 
Society. ' 

In his last years in Cambridf^, Kapitza 
turned to low temperature physics research. 

(n 1934, he developed an apigiratus for liqui¬ 
fying. Helium based on the anabatic principle. 
The same year Kapitza returned to Moscow for 
a short visit, but was not permitted to 
leave a^in until 1963. At this shige, Ruther¬ 
ford published a letter hi the Tima 
on April 29, 1935. uri^og the Soviet Oom^* 
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ment to permit Kairitza to work in Cambridge 
to eaabie him to choose the eavironment in 
which he can most e&ctively utilise the special 
creative gift with which he is endowed. Ruther* 
ford concluded the letter thus. 'It would be 
a tragedy if these gift were rendered sterile by 
failure to grasp the psychological situation’. 
The full text of the letter was reprinted in 
Science and Culture in June, 193S (p. 44) with 
an editorial note supporting Rutherford and 
appealing to the Soviet Government, on behalf 
of the Indian scientists, to allow Prof. Kapitza 
to come to Cambridge and continue his resear* 
ches there. 

Perhaps the appeals were effective to some 
extent. Though Kapitza was not allowed to 
come to Cambridge, even then his equipments 
in the Cambridge Mond Laboratory were 
purchased at cost by the Soviet Government 
for an institute created for Kapitza in Moscow. 
In Moscow, with these equiltments. he orga¬ 
nised a new research institute, namely Institute 
for Physical problems, where his main lines of 
research were low-temperature physics and 
strong magnetic field. He was there active 
till 1946 when he is said to have acquired some 
disfavour of Stalin and was kept as a home 
detenu until Stalin’s death in 1954. Again, he 
resumed his affiliation with the institute for 
physical problems. 

In 1920's Hell was invented. In 1932, 
Keesom and Ciusius at the Leiden Laboratory 
found an anomaly in the specific heat of 
Helium known as the lambda point. Three years 
later, Keesom and his daughter ooserved the 
extremely high thermal conductivity of Hell. 
The year 1938 volume of Nature published 
nearly 141 theoretical and experimental papers 
on HeU which was very^unusual. This indicated 
how intense was the interest of the Scientific 
community on this fluid. Kapitza in Moscow, 
Allen and Misener in Cambridge, independent¬ 
ly published the same year in iVaMre reports 
on the negligibility of the viscosity on Hell. 
Kapitga mentioned that HelJ. has the viscosity 
10,009 times less than gasebtis hytogen, the 
least v|stept fliMd known at that time. Ri^itza 
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a special state or it is superfluid. The discovery 
of fountain effect in Hell by Allen and Harry 
Jones was based on the findings of Kapitza, 
Allen and Meisener. 

Fritz London suggested that the superflu¬ 
idity of Hell could be explained in terms of 
Bose-Einstein condensation as it is in a 
macroscopic quantum state. Kapitza experi¬ 
mented on the properties of Hell indicating it 
as a quantum fluid with zero entropy. In a 
series of brilliant experiments, Kapitza proved 
that in Hell, a new kind of internal convection 
occurs in which a normal fluid transport the 
heat and a simultaneous superfluid flow takes 
place in the opposite direction. Later, he 
discovered microwave generator of high power 
and a new type of continuous high pressure 
plasma discharge with ~ 10* K electron tem¬ 
perature, an indication of a thermonuclear 
energy generator. 

In 1938, while Kapitza was studying Hell 
through his novel experiments, Landau, a 
renowned Soviet theoretician, had been in jail. 
Kapitza could convince "Stalin to release 
Landau and Landau, when freed developed the 
theory of liquid Helium recognised by 1962 
Nobel prize. 

It was a surprise to the world of science 
that Kapitza had to wait till his old age to be 
recognised by 1978 Nobel Prize. In the award, 
the Nobel Committee cited that Kapitza dis¬ 
covered ideas and new techniques that have 
been basic to the modern expansion of the 
science of low-temperature physics. 

Kapitza was a Clerk. Maxwell student of 
Cambridge University during 1923-26, Assis¬ 
tant Director of Magnetic Research at Caven¬ 
dish Laboratory (1924-32), Messel Research 
Professor of the Royal Society in 1930-34 and 
Director of the Mond Laboratory during the 
same period. In 1935, he became the Director 
of the Institute of Physical Problems. 

In 1957, he was elected a member of 
the presidium of the USSR Academy of 
Sciences. He was one of the founders of the 
Moscow Physics Trahnical Institute and was 
head of the low-temperature physics depart¬ 
ment in that'institute. 
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He was the editoMn>chief of the Journal of Kapitza wrote three books, namely (!) 


Experimental and Theoretical Physics and was 
a member of National Committee of the 
Pugwash movement of scientists for peara and 
disarmament. 

Kapitza received eleven honorary degrees 
and was elected to membership of numerous 
academies which include USSR Academy of 
Science, the Royal Society of London (1929), 
the Royal Danish Academy of Sciences and 
letters, the U.S. National Academy of Sciences, 
the Royal Netherland Academy of Sciences 
and the Indian Academy of Science (1948). 

In his life time, Kapitza received numerous 
awards which include the USSR state prize, 
the title of Hero of Socialist Labor, the highest 
distinction of the USSR, the Order of Lenin 
six times, the Faraday Medal of the Institute 
of Electrical Engineers, the Franklin Medal 
of the Franklin Institute, the Lomonosov Gold 
Medal of the USSR Academy of Sciences, the 
Rutherford Medal of the Institute of Physics, 
London, and Sir Debprasad Sarbadhikari 
Gold Medal of the University of Calcutta. 


NOTES & NEWS 


Variable Energy Cyclotron at Calcutta 
Oevelopment in 1984 

in July 1984 a new schedule of cyclotron 
operation was introduced. The cyclotron 
operated round the clock for two weeks 
continuously followed by one week of 
maintenance. This mode of operation signi* 
ficantly improved the efficiency of the machine 
and hence the beam time available for experi* 
meats also increased. Subsequently from 
October onwards further improvement in the 
machine operation is made and the cyclotron 
is now operational for three wdeks coniinii- 
ously followed by one week of maintenance. 
This is a factor of two improvement firom the 
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High Power Microwave Electronics (2) Experi¬ 
ment, Theory and Practice and (3) Le Livre do 
problem de physique. His collected papers 
were published in three volumes. 

With all these distinctions, Kapitza lived 
a glorious life for nearly ninety«years with 
vigorous scientific activities for more than 
sixty years. 

In his early life, Kapitza faced serious 
tragedies by losing his wife and only son. 
Later on, he married Anna Krylovna, a second 
time. They had two sons, both scientists in 
profession. The other tragedies in his life 
were the hindrance to work in the Cavendish 
Laboratory after 1935 in spite of a serious 
agitation in the scientific’community of the 
world and his house confinement during 
1946-1964. In this period he lost his affiliation 
wjth his Institute for Physical Problems, which 
he built from nothing and nurtured it from the 
very beginning as its Director. O 

S. B. Karmohapotro 


earlier routine of four days running followed 
by three days of maintenance in a week's time. 

The dividend of this exercise turned out to 
be rewarding—the performance efficiency of the 
machine has greatly improved with the beam 
on target for over 70% of the allotted time 
despite frequent power dips from the external 
power grid and other non-essential niggling 
problems. Clearly, quite a few of the hard¬ 
ware problems which plagued the operation 
in the previous cycle have been ironed out 
just by virtue of running the machine contiau^ 
ousiy. The general quality «f the beam has 
also improved neatly. We are now g^ing to 
adopt this pattern at a routine and hope to go 
for oontinoout running with ot^ional main* 
tenancethntdoumftr. . . 

'' EifeiManoato ttei^roye^jbeattqp^ 
Requhements on die b^ vivy 
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one experiment to other. Poised nature of 
the cyclotron beam is idealty suited for studies 
of nuclear isomeric states. For spectroscopy 
of nhclear isomeric states having lifetimes in 
the range 20 to 100 nanoseconds, it is desir¬ 
able to have projectile beam pulse widths less 
than 10 nanoseconds. This is also true for 
studies of fission isomeric states having life¬ 
times less than 100 nanoseconds. Moreover, 
for measurements of nuclear lifetimes in the 
nanoseconds range, the exact shape of the 
beam pulse time structure is required as an 
input. 

Systematic studies have been carried out to 
optimize the VEC alpha beam time structure. 
For this, the gamma ray time spectrum method 
with fast time resolution (.100 picoseconds) is 
utilized to study the time structure of the 
alpha beam. Without any internal slit and 
using a bevelled ion source slit, the beam 
pulse width was measured to be 15.4 
nanoseconds at a pulse separation of 141.2 
nanoseconds corresponding to the cyclotron 
frequency 7.082 MHz and alpha beam energy 
of about 40.0 MeV. By using an unbevelled 
slit on the ion source and optimizing the 
central region parameters, particularly the dee 
voltage, the pulse width was reduced down 
to 4.0 nanoseconds. This improvement in the 
pulse width was brought about by two facts 
i.e. (a) in the case of unbevelled slit the extract¬ 
ing electrical field between the ion source and 
the poller electrode did not penetrate well into 
the plasma column resulting in a smaller 
accepted RF phase range and (b) increasing 
the phase bunching effect which is prominent 
ia the first two or three turns. In this region 
the ions spend considerable fraction of their 
revolution time under the influence of the 
electric field. This performance of the VEC 
compares well with the performances of similar 
cyclotrons in operation elsewhere and has been 
reproduced recendy with the set of parameters 
found a few months earlier. 

The followinf are some of the research 
problems ^hich wens parsued in the Variable 
Energy • 

(1) A^li^'disCribOtion of alpha elastic 


scattering on Ao-197 at E*i36 MeV was 
measured and analysed in terms of optical 
model. 

(2) Alpha inelastic scattering from Te-130 
was investigated at E«40 MeV to obtain 
information about the quadrupole deforma¬ 
tion parameter and the excitation mechanism. 

(3) Single proton transfer reaction induced 
by alpha particles on AI-27 at E -■40 MeV. 

(4) Radiation chemistry of liquids or 
solutions in high LET region to correlate the 
experimental data with ‘spar overlap* model. 

(5) Radiation damage and annealing beha¬ 
viour of defect on 30 MeV a irradiated 
Molybdenum with ~1.2x lO*^’ o/cm*; Nickel 
single crystal with 0.7 x 10‘^ a/cm“. 

(6) Effect of a irradiation on the super 
conducting critical temperature as well as 
lattice parameter on a NbsSn layer. 

(7) Properties of radiation induced lipid 

peroxidation. □ 

VECC News Utter 

Electric power from rke piddles 

One farm on the Hi river in Eastern 
Kazakhstan is now getting electric power from 
rice paddies. 

The rice paddy, submerged in water, is a 
huge natural battery. This conclusion has 
been reached by Academician Vladimir 
Borovsky, Director, Soil Institute of the 
Kazakh Academy of Sciences. It heralds a 
truly revolutionary change in the growing of 
this crop of paramount importance to man. 
The roots of rice seedlings are within the nega¬ 
tive soil potential. In the meanwhile, the 
stalks are washed by the positively charged 
electrolytes—a weak solution of salts in the 
irrigation water. And wherever there is 
a potential difference, electric current is 
inevitable. 

The hypothesis was tested in practice. In 
early spring, before flooding the paddies, part 
of deetrodes were put straight on the soil. 
Another part qf them were buried. And the 
paddies began generating electric power. □ 
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Jooiper tree protects egalnst pettiogenlc bacteria 

Scientists of Kirghizia (Soviet Central Asian 
Republic) have developed a very simple 
technology of extracting oil from juniper 
trees which are abundant in this region. 

Since time immemorial, it has been known 
that a child sleeping in a juniper cradle will 
grow healthy and strong. The scientists have 
established that the plant releases phytoncides 
which protect human organisms against 
‘pathogenic bacteria. 


LETTERS TO THE 
EDITOR 


Effect of different treatOKats and date of 
harvesting on pectin methyl esterase activity 
daring ripening of Pathamakh pear frnits, 
Pyrus pyrifoUa (Barm.) Nakai 

The changes in celNwall composition which 
accompany the softening of ripening fruit 
apparently result from the action of enzymes 
produced by the fruit. Prominent among the 
enzymes implicated are polygalacturonase and 
pectin esterase, because striking changes in wall 
pectin content are observed in ripening fruit. 
Holl* found that softening of the fruit was 
associated with the rise in activity of many 
hydrolytic enzymes. He observed an increase 
in the activity of pectin methyl esterase during 
ripening of the fruit. Patbarnakh is the 
commercial cultivar of pear in Punjab and 
the area under this fruit crop is increasing 
fast. Its fruit is very hardy in nature. Keeping 
in view, the present investigation was under¬ 
taken to see the eflhct of different treatments 
and date of harvest on pectin methyl csteraie 
and its relation to the softening of fruit. 

The study on the ripening behaviour of 
Pathamakh pear fruits were conducted in the 
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The juniper oil, called Archa, quickly heals 
small cuts, certain skin diseases, burns, 
bedsores, etc. It can also be used as an 
anaesthetics against attacks of rheumatism, 
osteochondrosis and other similar ailments. 
The food industry will add Alpha to its 
products as an aromatic and medicinal agent. 

The oil is extracted from the wastes of 
timber and wood-working industry. □ 
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Department of Horticulture, PAU, Ludhiana 
during 1980 and 1981. The fruits were obtained 
from 14-year-old trees growing at RFRS, 
Bahadurgarh (Patiala). 

The fruit samples were collected randomly 
from the trees at weekly intervals over a 
22-day period beginning July 22 during 1980 
and July IS in 1981. Thirty fruits of each 
harvest date were given the six different treat¬ 
ments (Table 1). Fruits of each harvest date 
were dipped in ethrel solution for 2 min, 
air-dried and kept at room temperature and 
the fruits were tightly wrapped in newspaper 
enclosing CaC, in a vial which was moistened 
with a drop of water. Temperature of 21-24'’C 
was maintained in the incubator. 

For the enzyme extraction, the fruit 
samples were stored immediately in a freezer 
atO^C till their farther use. The fruit pulp 
was subsequently ground in a chilled mortar 
with the extraction buffer (2 g pulp in 10 ml 
of phosphate buffer, 6.5 pH). Polyvinyl 
pyrolidine (PVP) was added along with the 
extraction buffer to avoid any inactivation 
of the enzyme by the phenolic constituents 
of the Pathamakh pear. The extracts were 
centrifuged at 10^000 rpm for 1() min in a 
refrigerated centriAige at (fC and engyine 
activity was studied Inunediately. The mii^pd 
of Dingle n/.^ WM fpllpwed for the esi^ina- 
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tioo of PMfi. the activity of this enasyme 
was deterniiaed by measuring the increase in 
acidity after the dydrolysis of pectin by the 
enzyme preparation. The PME activity was 
calculated as thf microeqoivalents methoxyl 
groups liberated per hour by one ml of the 
enzyme preparation under the specified condi* 
tions of the reaction. Total soluble proteins 
were estimated by the method of Lowry et al.* 
The fruit firmness was measured with the 
help of 'Fruit-Tester* Penetrometro after 
removing a skin about one square inch (2.5 
cm). Ripening the fruits alth calcium carbide 
(2 g/S kg fruit), ethrei 1000 ppm, temperature 
(21-24*’C) and calcium carbide (1 g/S kg fruit) 
increased the PME activity significantly during 
1980 (Table 1). Ripening the fruits with 


during both the crop seasons. Similar results 
have been reported by many worken on 
dliferent fruits^ *. An increase in the activity 
of PME on DNA basis has been reported 
with the ripening of Japanese pear fruit^. A 
little change in the PME activity of of Bartlett 
pear was reported*. 

The date of harvest had a significant effect 
on the PME activity in the pear fruit during 
both the years of study (Table 2). The lowest 
PME activity was recorded in case of the 
fruits harvested on July 15 and July 22 during 
1981 and 1980 respectively. There was a 
progressive increase in the activity of PME 
with each delay in the date of harvesting from 
July 22 to August 12 and July 15 to August 
5 during both the years. Ripening the fruits 


TABLE 1: Effect of different treatments on tbe PME activity and firmness in fruits after 12 days of ripening 


Treatment 

Pectin matby] esterase 
(meg/br/mg protein) 

Firmness (kg/inch*) 

1980 

1981 

Avera(^ 

1980 

1981 

Average 

Ethrei SOO ppm 

0.009 

0.011 

0.0100 

7,33 

7.13 

7.230 

Ethrei 1000 ppm 

0.012 

0.013 

0.012S 

7.29 

6.97 

. 7.130 

CaCi 1 g/S kg fruit 

0.011 

0.015 

0.0130 

7.19 

6.97 

7.080 

CaC's 2 g /5 kg fruit 

0.014 

0.018 

0.0160 

6.94 

6.67 

6.805 

Temperature (21>24°C) 

0.011 

0.014 

0.0125 

7.71 

7.33 

7.520 

Control 

0.007 

0.010 

0.0085 

7.82 

7.50 

7.660 

CD.atSX 

0.00J 

NS ■ 


0.48 

0-40 



TABLE 2: Effect of date of harvest oa the PME activity and firmness in fmlts after 12 days of ripening 


Date of 
harvest 
(1980) 

PME (meg/hr/ 
mg protein) 
(days after 
ripening) 

Firmness 

(kg/inch*) 

(days after 
ripening) 

Date of 

harvest 

(1981) 

PME (meg/hr/ 
mg protein) 
(days after 
ripening) 

Firmness 

(kg/inch*) 

(days after 
ripening) 

0 

12 

0 12 

0 

12 

0 

12 

July 22 

0.002 

0.007 

8.85 7.74 

July 15 

0,001 

0.007 

9.00 

7.59 

July 29 

0.004 

0.010. 

8.70 7.53 

July 22 

0.005 

0.012 

8.87 

7.35 

Aug. 5 

0.007 

0.014 

8.50 7.24 

July 29 

0.008 

0.016 

8.67 

6.81 

Aug. 12 

0.008 

0.013 

8.27 7.01 

Aug. 5 

0.009 

0-020 

8.40 

6.63 

CD. at 5% 

* 

0.002 

0.39 



0.005 


0.33 


calcium carbide (2 g/5 kg fruit) recorded the 
highest PME activity during 1980 and 1981. 
The second best treatment with regard to 
PME activity was ^hrel 1000 ppm and calcium 
carbide at the rate of 1 8/5 kg of fruit during 
both the years. The Idwest PME activity 
waa racot^ In ease of fruits under control 


for 12 days resulted in an increase in the PME 
activity during both the fruiting season. 

It is interesting to note that with an 
increase in the PME activity, there was 
corresponding decrease in the fruit firmness in 
the fruit treated with ethrei* and calcium 
carbide. Hultin and Levine* have gUo 
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reported similar results io banana. Holl* found 
that softening of the fruits was associated with 
the rise io activity of many hydrolytic enzymes. 
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Improving sex ratio in sweet lime by pianoflx 
and ethrel 

The sweet-lime fruit {Citrus limeUloides 
Tanaka) commands the market during August- 
September due to its early ripening and ther¬ 
apeutic value as compared to all other citrus 
species commercially raised in Punjab. The 
cultivation of sweet-lime, however, is limited 
because of its shy-bearing habit which is due 
to considerable high proportion of staminate 
flowers^~*. Scanty information is available 
on the effect of growth regulators on sex ratio 
in this species*'*. Therefore, a study was 
conducted to assess the role of different growth 
regulators-planofix (a commercially available 
form of naphthaleneacetic acid) and ethrel 
[(2-chloroethyl) phosphonic acid ] in modi¬ 
fying sex expression in this species for better 
fruit set. 

Seven-year old trees being grown at the 
Fruit Research Station, Bathindawere select- 
ted for experimentation. Hie trees were 
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sprayed with 250, 500 and 1000 ppm solutions 
of planofix [a product of May & Baker (India) 
Ltd.] and ethrel (a product of Agromore Ltd., 
Bangalore) on February 21,1984. Experiment 
was replicated thrice, keeping one tree as a 
treatment unit. The trees sprayed with water 
served as controls. Male and the hermaphro¬ 
dite flowers were counted from ail sides of the 
tree. On each tree, five hundred flowers were 
observed for their sex. The angular transfor¬ 
mation of data was done. 

Both growth regulators increased the per¬ 
centage of hermaphrodite flowers and the 
increase was a direct function of the concen¬ 
tration of the chemical applied (Table 1). 


TABLE 1: Effect of plmoflK and ethrel on pwcent her¬ 
maphrodite flowers . 


Treatment 


Hermaphrodite flowers 

(ppm) 


(%) 

Planofix 

250 

19.36(10.99) 


500 

27.00(20.61) 


1,000 

34.11(31.45) 

Ethrel 

250 

18.63(10.21) 


500 

24.69(17.45) 


1,000 

32.05(28.16) 

Control 


18.24( 9.80) 

C. D. at 5% 


3.73 ' 

C. D.at1% 


5.23 


Figures in parentheses are retransformed values. 


However, the maximum amount of herma¬ 
phrodite flowers was obtained by 1,000 ppm 
planofix. 

This clearly indicates that trees of sweet- 
lime should be sprayed with higher concentra¬ 
tions of planofix or ethrel for improving sex- 
ratio and subsequent fruit set. 
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ReprodoctiTe potential of Cotesla diurnii Chalik- 
war and Nikam (Hymenoptera : Braconidae), 
a larval parasitold of Exelastis atomosa 
Fab. in relation to host density 

The ratio of increase. of parasitoids from 
generation to generation with host densities 
largely depend on their searching activity and 
responses to variable host densities. The 
present host parasitoid model suggests para- 
sitoid-searching ability and reproductive 
potentiality which are optima for their selec- 
tion in biocontrol. However, few attempts^'* 
have been made on the aspects of host/parasi* 
toid interaction. 

Early second instar larvae of E. atomosa 
were exposed in densities of 10, 20, 30, 40 and 
50 to a mated female parasitoid for 24 hr fed 
on fresh pigeonpea pods and 20% hooey. 


In orgilus lepidus Ktuesebeck, parasitoid of 
Pthorimaea operculella Zeller parasitoid prp- 
geny increased with increase in the number of 
hosts and maximum progeny was produced 
from 150 larvae*. Ninety host larvae of Kai- 
feria lycopersieella (Walsingham) was optimum 
number for maximum parasitism by Apanteles 
dignus Muesebeck.* Odebiyi and Oatman* 
reported that in Agathis gibbosa Shenefelt 100 
larvae of potato>tuber moth was the most effec* 
five number for maximum progeny production 
while potato tubers with 50,75,125 and 150 
larvae produced less parasitoids. In the present 
form, 40 host density produced maximum 
progeny production (50) and parasitism (20%) 
with definite host parasitoid relationship. On 
the other hand, Yeargan and Latheef* recorded 
no density dependent relationship between 
host and parasitoid in Hypera postica (Cullen.) 
and Bathyplectes curculioms (Thom.), in Com- 
poletis chhrideae Uchida, parasitoid of HeIio~ 
this armigera (Hubn.) 40 host larvae has opti¬ 
mum host density which produced 40.68% 
progeny*. These findings are in agreement 
with definite host-parasitoid relationship for 
reproductive potetial. 

The author is thankful to Prof. R. Naga- 
bhushanam. Head, Department of Zoology, 


TABLE 1: Reproductive potential of C. dturnli in relation to host density 


Host 

No. of 

Total number of individuals obtained 

% of Emergence 

Mean % of 

density 

repHcates 

Moths 

Parasitoids 

Both 

of moths and parasitoids 

parasitism 

10 

8 

52 

10 

62 

77.50 

16.12 

20 

8 

92 

20 

112 

70.00 

17.85 

30 

8 

145 

35 

180 

75.00 

19.44 

40 

8 

200 

SO 

250 

78.12 


SO 

8 

251 

49 

300 

75.00 

16.33 


Mean percent parasitism based on total number of parasitoids and moth^ 


Parasitized hosts were separated in plastic 
containers for futher observations made at 
laboratory conditions (24i: TC, 55 - 60% R.H.). 

The number of parasitoids obtained from 
host density 40 was highest, 50 with 20% para- 
sitism.as compared to other host densities, 10, 
20,30 and SO recorded 16.1% 17.85.19.44 and 
16.33 l^Mfeent paradtism (Table 1). 
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Effect of water stress oo some aspects of nitro- 
geo metabolism in Vigna seedlings 

Adaptive responses of a plant against any 
environmental stress must be reflected in its 
metabolism through gene expression'. Rapid 
alteration in nitrogen metabolism during water 
stress is an advantage to plants. In the present 
study, some specific stress-responses in terms 
of protein, amino acids, proline and total 
nitrogen content and activities of some enzymes 
related to it were followed to elucidate the 
role of nitrogen metabolism in stress-tolerance 
of seedlings. 


PEG-6000 solution at -1.6 MPa on)y. All the 
plants were maintained in a growth-room 
(12 h light and m~* sec"'^ and 24i;2*C). 

After the water stress, the sampling was 
done by following Mukherjee and Choodhuri* 
and then following studies were made. The 
relative water content (RWC) and leaf-water 
potential (LWP) were estimated fpllowing the 
method given by Mukbeijee and Choudhuri*. 
Protein was extracted from the residue of a 
methanolic extract of chlorophyll by digestion 
with 2 ml of 1 M NaOH for 20 min at SO’C 
and estimated by the method of Lowry et al^. 
Total free amino acid content was determined 
by ninhydrin method* from the ethanolic 
extract of the leaf tissue. Proline was estimated 
following the method of Bates et al*. Protease 
activity was assayed following the method 
described by Mukherjee and Choudhu^i^ For 
the estimation of glutamate pyruvate transami¬ 
nase (GPT) and glutamate oxaloacetate trans¬ 
aminase (GOT) 500 mg leaf samples were 
homogenised with cold 0.1 M phosphate bufiTer 


TABLE 1 : Relatir* water coateat (RtVC), leaf water potaatial (LWP), protein content (mg (100 mg dry wt)*), 
proteaM activity, glotamate pymvate transaaifnaia (GPl) activity, glutamate oxaloacetate transamiaaie 
(GOl) activity, free amino add (mg (100 mg dry wt)*^), proHae (p mole (100 tag dry wt)*) and total 
nitrogen (mg (100 mg dry wt)'*) content of Vtgna trfillIngT (17Hlays-oid) subjected to dlflerent magni¬ 
tudes of water stress for 2 days. Enzyme activities were eoreased as enzyme unit (100 mg dry wt)** 
min'* 


Magnitude 
of water 
stress (MPa) 

RWC 

(%) 

LWP 

(MPa) 

Protein 

content 

Protease 

activity 

OPT 

activity 

GOT 

activity 

Free amino 
add content 

Proline 

content 

Total 

nitrogen 

content 

Non-stress 

(control) 

98.9 

-0.52 

6I.S 

0.024 

0.038 

0.019 

0.86 

8.7 

\ 

6.04 

-0.5 

93.4 

-1.0 

36.0 

0.030 

0.020 

0.0090 

0.88 

10.5 

7.15 

-1.0 


-1.55 

00.2 

0.038 

0.013 

0.0080 

1.13 

16.4 

8.31 

-1.5 

86.0 

-2.20 

24.5 

0.044 

0.010 

0.0080 

1.23 

19.6 

9.0 

C.D. at P -0.05 

0.91 

0.24 

4.02 

0.005 

0.09 

0.004 

0.08 

0.83 

0.54 


Vtgna seedlings were prepared and water 
stress was maintained by the method of 
Mukheijee and Choudhuri*. In one experi¬ 
ment, seeds were pretreated with CaCl, solu¬ 
tion according to the method described 
earlier* and 15-day-old seedlings were raised 
thereafter. Now, 2 lots of Ca-pretreated seed¬ 
lings were subjected to water stress for 2 days 
by immersing the root systems of plants hi 


(pH 7.4). The homo^nate was centrifhged 
at 5000 g for 5 min. The filtrates were used 
as enzyme sources. Both the enzymes were 
assayed following the method of Reitman and 
Frankel*. Total nitrogen Was estimated from 
dried leaf tissue by digesting it with cone 
H 1 SO 4 . After complete dige 8 tiop> a few drops 
of fresh HiO, was added and the volume was 
made up to 200 ml with distilled water, HO?' 
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total nitrogen content was estimated with nitrogen content in leaves of seedlings than In 
Nessler’s reagent”. The experiments were nonstressed; plants (Table I) might result from 
replicated 6 times from two independent either non>mobiiization of nitrogenous compo- 
sources and were statistically analyzed*. nents from leaves to other parts of the plant**. 

Seedlings subjected to a stress of - l.O MPa Several reports have indicated that Ca is 
suffered reproducible stress effects (Table 1). an important hardening agent against water 
Water deficit resulted in a decline of protein stress in field-grown crop plants**’**. Here 
content. This decline might be caused by the also, Ca treatment improved water status of 
impairment of protein synthesizing macbi- Vigna seedlings significantly (Table 2). Ca- 
nery*”"** or might be a consequence of mediated improvement in protein content 
hydrolysis of protein. The decrease in OPT might be due to decreased protease activity 
and GOT activities during water stress suppor- and increased OPT and GOT activities and 
ted the earlier observations of Oupta and such improvement was also accompanied by 
Sheoran*” who demonstrated that water stress a decrease in free amino acids including pro- 
reduced the rate of protein synthesis in Bras- ime. Sashidhar et observed in groundnut 

Sica sp. by reducing OPT and GOT activities, that treatment of Ca increased proline level 

That considerable protein hydrolysis occurred and suggested that Ca-induced increase in 

in the present case could be substantiated by proline is presumably involved in osmotic 

higher protease activity and by accumulation adjustment of tissues making the plant tolerant 

of free amino acids in stressed seedlings. There against drought. To the contrary, the present 
was a substantial accummulation of amino study showed a decline of proline in Ca-treated 
acids including proline in water-stressed^ seed- seedlings with significant improvement in water 
lings which is reminiscent of the observations status. It appears that improved water status 
of other workers in different plants**’*■. It creates a condition which is not conducive to 
seems likely that higher proteolysis concomi- proline accumulation. Such observation also 
tant with lower protein synthesis might be one gads support from that of Nayek et in 
of the major causes of proline accumulation geld-grown rice plant. Ca-treatment also pre¬ 
in water-stressed Vigna seedlings. Higher total vented accumulation of nitro^^n instressed-leaf 

TABLE 2 ; EffitcU of pretroatmoiit of Nods with CaCI, a0‘* and I0-* M) on wnter content (RWQ, Ictf 
wntw potential (LWP), pretain content (mg (100 mg dry wt)"’), proteaN actirity, glutamate n^mrate 
traumianN (GPT), glotaamte ozaloacetate traomminau (GOT) actirity, free amino acid (mg (100 Big 
dry wt)“*), prolbe (a mole (100 mg dry wt)'*) and total attrogen content (mg (100 mg dry wt)‘*) of 
Vtgna secdliiv 07 days oM) subjected to -1.0 MPa water strem for 2 days. Ensyme actiriths ware 
eaprsssed as eniyme imit (100 mg dry wt)'* min'* 

Trealmenls RWC LWP Protein Proteaw OPT ’GOT Free amino ProHne Total nitrogen 
(%) (MJ^) content activity activity activity acid content content content 


Non-stress 

98.9 

-0.52 

61.5 

0.024 

0.0380 

0.019 

0.86 

8.8 

6.04 

(control) 

I0-”MCaCla+ 

•4 

99.2 

-0.48 

65.4 

0.012 

0.0395 

0.020 

0.72 

6.4 

5.90 

Control 

10‘«MCaCia4- 

98.9 

1 

o 

62.3 

0.019 

0.0383 

0.019 

0.84 

7.3 

5.95 

ccmtrol 

Stress (-1.0 

90.0 

-1.55 

30.2 

0.038 

0.013 

0.0086 

1.13 

16.4 

8.31 

MPa) 
10'*M CaOt^H 

92.4 

V 1.34 

37.1 

0.028 

0.027 

0.0135 

0.97 

12.4 

7.01 

Strtw 

l^MCaCta^- 

91.0 

-IA5 

33,1 

(M)32 

0.018 

0.0094 

1.09 

14.1 

8.02 

;ltreM 

1.01 

-a20 

3.10 

0.006 

0.010 

0.003 

ao9 

0.91 

0.97 




tissue (Table 2)» iodicatiog a lower breakdown 
of nitrogenous compounds. Active mobiliza¬ 
tion of nitrogen to other sites from leaves 
might also be one of the reasons of depleted 
nitrogen in Ca-treated stressed leaves of Vlgna 
seedlings. This can also be justified by the 
fact that Ca is known to play an important 
role in the transport system by maintaining 
the membrane in a functional state*". 

Thus, it can be suggested that both protein 
.synthesis and breakdown were effected by 
water stress and an improvement of water status 
causes an improvement in protein status of 
stressed seedlings. It also seems that increased 
proline level with adverse water status and 
decreased proline level with favourable water 
status might not be related to osmotic adjust¬ 
ment of stre.ssed Vigna seedlings and conse¬ 
quently with drought tolerance. 
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New records and host range of predators 
of aphids (Apbididae : Homo^era) in 
Kashmir Valley, India 

A detailed survey of natural enemies of 
aphids of Kashmir Valley from 1975-1982 has 
revealed seventeen species of insect predators 
belonging to different orders viz., Coleoptera, 
Diptera and Heteroptera, attacking twenty 
five species of aphids. The predatory species 
are recorded for the first time from this region. 
The various aphid predators were collected by 
laboratory rearing of aphid colonies brought 
from various localities and ecological habitats 
of Kashmir Valley. 

Previous work with respect to the aphid 
predators of Jammu & Kashmir State has 
been done by: Hu1F,Zaka-ur-Rab*, Kapur*; 
Lambeck and Brink* and Ahmad & Vaishnavi*'. 
In this communication, the newly recorded 
species of aphid predators, with host range and 
other collection data are listed below. The 
material dealt with here are deposited in the 
Museum of P. O. Department of 2Sooiogy, 
Kashmir University. « 

COLEOPTERA 

I. Bmelddaa 
Bmchidlus sp. 

Host:- Amph^areldia tubtavidatus DavM, 
Narayanan and Ri^aslngh ftom Lotdesra 
qubmmtoeularta, 9.vi.l977, aSeetyar, irinaiar., 
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II. CHrtilMW 

Aspidomorpka buSea Boheman 
Host: Aeyrtiwdpkon ndfi Naizikolov from 
Rubutfiuticosus, <.vill980, Kokeraag. 

ni. ,Coecladlidae 

1 . Adalia tetratplhta (Hope) 

Host : Aphis craccivora Koch from RobMa 
pseudoaeacia, 12.vi.l9S0, Srinagar and from 
Medlcago sathot 26.V.1979, Srinagar t Aphis 
gossypii Glover from Zemia elegans, 1 l.vt.l980, 
Cheshmashahi, Srinagar; Aphis sp. from wh 
identified plant, 6.vii.l982; Myzaphis rosarum 
(Kaltenbaoh) from Rosa i^ebbUwmt 5.V.1977, 
Srinagar. 

2. Aioloearia hexaspilota (Hope) 

Host : Tetraneura sp. from Aihmtm altissma, 
I7.vi.l977, Ducksum. 

3. Coceinella mdecimpunetata Linnaeus 
Host: Aphis pomi De Geer from Pyms 

mo/itf, 26.vi.1980; Srinagar 

4. Coeeimlia sp. 

Host : ApMs craccivora Koch from Medi- 
cago polymorpha, 8.vi.l978, Srinagar. 

5. Platynaspis saudersti Crotch 

Host: Aphis kurosawai Takahashi from 
Daphne oleoides, 2S.X.1973, Shankracharya 
Hill, Srinagar. 

6 . Sjmharmonia congiabata (Linnaeus) 

Host : Aphis fabae Scopoli from unidenti¬ 
fied plant, S.vi.l979, Srinagar. 

DIPTERA 

1. Chanuenijildae 

1 . Uucopts {Latcopis) sp. 

Host: Aphis sp. from Pyrus nuduSt 
14.vl.1978, Hazratbal, Srina^i Hyalopterus 
prutd (Geoffiroy) from Phragmites commimfr, 
9.viU.197S, Ashaibagh, Srinagar. 

2 . UueopUvpk 

Host: MacrodphtmMbs swnbomi (GttlM) 
from ^ffysandmmm mor^tdimt 12.V.1977, 
Cheshmashai, Srinagar; Proc^^MUts 8 p.frQm 
Mara sp*, 4.vi.l978, Tangmug near 
Gulfflirg. 

a ngoMriUlMae 


Hod: Aphis ftdm aatoMda (llieohaMI) 
from Rm»x nepalmsis, 26.vi.1978, Gulmai^ 
m. SyrpUdae 

1. E^yrphus balteatia (De Geer) 

Hat: Aphis craccivora Koch from RobMa 
pseudoaeacia, lO.v.1976, Srinagar; Indockaotth 
jdwus fureata Verma from Uinaa wtdlieMma, 
27.vi.1978, Srinagar; Sehizoneurella indica 
Hille Ris Lambers from Uinws sp. 

2. Sphaerophoria iiuiiana Bigot 

Host: Hyahptenu pruni (Geoffoiy) from 
Pnom domestico, 1. v. 197^ Hariparvat, 
Srinagar. 

3. Syrphus sp. 

Host: Chaetodphon ehaetosi^m (Nevsky) 
from Rosa sp., Zabervan, 11.V.197S ; Lip^his 
erysimi (Kaltenbach) from Brasska campestris, 

4.V.1976; Malbagh, Srinagar ; Eriosoma kmU 
genm (Hausman) from Pyna nudus, 9.vi.l975. 

HICTEROPTERA 
I. Aathocorldae 

1. Anthocoris sp. 

Host: Pemphigus immunis Buckton from 
Populus cihata, 12.vi.l976, Srinagar. 

2. Orius (Orius) lindbergi Wagner 

Host: Anuaphis perskae (Smith) from 

Pnom amygdaious, 30.iv.l97S; Srinagar; 

craccivora Koch (torn Medlcago saiva, 
27.V.1982, Hazratbal, Srinagar; Maerosh 
phonieila artendSM (Boyer de Fonoseolombe) 
from Artendsia sp., 27.vi.1980, Shankradtaiya 
Hill, Srinagar ; Pemphigus mordvilkot Cholod- 
kovsky from Popuhts easpica, 12.viii.l977, 
Srinagar. 

3. Orius (Heterorius) minutus (Linnaeus) 

Hat : Amphkercidus tubercuJatus David, 

Narayanan and R^asingh from Lonkera 
quiaguebcularis, lAvASTl, Srinagar ; Brachih 
cauda ceatbd Unnaens from Oodua ad^hagit 
6.vi.l97f, Hazratbal, Srinagar. 

The auriiors are highly gratefril to Dr. 
D. N. Fotedar, Head, P. O. Department of 
Zoology for providing alt the necessary 
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Bittomology for ideotification of the predatory 
species. 

R.CBHAOAT 

M.A.LONB 

Oqnitiiwat of 2^1ogy» 

Kashmir Uhivenityt 
Srinagar*190006. 

ReeelHd: 4 May, 1994. 

1 F. H. Hull. not. 12.603.1950. 

■ Zak8•u^Rab. lad. J. Eat,, 34,348,1972. 

* A. P. Kapur, Reed. Zoid. Sure. India, 67.373, 1969 
(W3). 

* H. J. P. Lambeck and Van Brink, Genen. Pkaea., 
16.87.1973. 

■ Dildar Ahmad and Yograj Vidsbnavi, KashnUr 
Univ. Res. J., 2,46,1992. 

Oeeyte clasilflcatioa in Bttfo melanostktus 

A number of schemes have been proposed 
for the classification of oocytes of adult anu- 
ran amphibians^**'. Two schemes are available 
for Bi^fo melanoitktus''’*. Since both the 
schemes are deficient in certain respects, an 
attempt has been made here to devise a classi- 
fieatory scheme based on clearly discernible 
external and internal characters. 

Femato toads were collected from different 
loealities in and around Calcutta. Following 
loger and Oreenberg*. ■ presence of oviducal 
convolution was regarded as criterion of 
maturity. 

For the study of internal structure, oocytes 
were fixed in Smith’s Fixative, dehydrated 
throng ethyl alcohol, cleared in methyl sali¬ 
cylate or chloroform and embedded in low 
temperature parafiBn. Six ^m thick sections 
were stained in Delafieid’s Haematoxylin— 
Eosin and in Heidenhain’s Axan, as modified 
by Czolowska". 

la the adult toad, the ovary undergoes 
periodic progressive changes whereby its con¬ 
tained oocytes, pass through a cycle of growth 
and differentiation for the ultimate goal of 
ovula^on and fertslixation. Each oocyte is 
enveloped by follicle made op of an outer 
ovarian-sac epithelium, a middb vaacular 
tlwGa a^d .an inner follicular epitheUuml 


The normal development of tiie oocyte Hrk 
been divided into seven stages (as desdribed in 
Table 1) based on egg diameter, pigmentation, 
nuclear morphology and yolk i^sferibution. 
This staging, is, in a sense, arbitrary since the 
growth and development of the oocytes is a 
continuous process. It is also to be noted 
that the adult ovary contains, in addition to a 
particular category (stage) of oocytes, one or 
more category of eggs, though in far lesser 
number. 

Besides the points mentioned in Table 1, it 
is observed that the animal and vegetal poles 
arejust distinguishable and the vitelline mem¬ 
brane is distinct in stage IV. Further, the 
most distinguishing feature of the oocyte of 
the stage VI is the present of an equatorial 
unpigmented annular band (about 0.2 mm 
thick) separating the animal and vegetal hemi¬ 
spheres. 

In most of the earlier schemes of oocyte 
classification, these easily discernible internal 
characters were not considered. The most 
notable and comprehensive classification was 
proposed by Dumont*. He grouped the 
oocytes into six stages taking into account 
precise egg diameter ranges, external pigmen¬ 
tation, nuclear morphology, yolk distribution, 
etc. Church^ and Basu* divided the oocytes 
of B. mehmstiena into six categories based on 
size and pigmentatirm, and five groups on the 
same basis and some internal characters res¬ 
pectively but did not indicate the size ranges. 
The former used the terms ’’small” and 
’’large” and the latter ’small”, ’’medium” and 
"large” 

The classificatory scheme adopted here 
differs from those of earUer workers*'*, in 
several respects. The most early'oocytes are 
teansparent and undifferentiated cells. These 
are resting stage oellt in which yolk synthmiis 
is yet to begin; These resemltle the oocytes of 
immature animals and hence are included in 
STAGE 0. 

Dumont’s* Stage III is ton large and inclu-!^ 
desoq^^sluivi^ai^raety of ||iign^tation>< 

to ni^ 
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formly blaekiih brown*'. Agcodbg ^th 
Church' and Basu', oocytes corresponding to 
Dumont’s* Stage III ^ve been included into 
two different catagories~STAOE 11 contain* 
ing oocytes of variable pigmentation but other 
than uniform dark brown, and STAGE III 
containing oot^tes of uniform dark brown 
colour. A late post*viteIIogenetic stage has 
been reported in Rana tmporeffla* and Xmopus 
huvU*. Such a smge has also been found to 
occur in B. meUmostktus and described in the 
study as Stage VI. 
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TABLE 2 : Camparathe duurt aheirtag najor a c benw a of oocyte dasaUlcatlon. Three schcmea, wrt mentioned in 
the diacnaalon are alao ineinded for comprehenaiveneaa 
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A comparative chart showing major 
schemes of oocyte classification proposed by 
different workers and the scheme adopted here 
is given in Table 2. 
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On ne perioruMUNe of mme varieties iff isabfM, 
.M»i/ngo ovo/a L. agaiast aphiM 

Isabgol {Plwtago ofota L,) l8 a winter herb 
which has many medidnal and Industriaf 
Its ^Itivation has bpen reconuntipded in the 
South-Western (Ustricte of Punjab. The jipWd, 
Rtiapahsi^m maidis, a serldns pest, of whni 
and bar^ also infestt croj^’^ 

.teefe enii^;Ottt <o-flna:bai;v8ifetS-' 
































dorlog 1081-82. iN^tooil Variedes 0 / tiabgol 
were sown in tlw aeeood fortnight nf Ootoher 
in a randomized block design. The plot size 
was 5 rowiKSm and there were four replica¬ 
tions. tlie population of the aphids was 
recorded in the fint and third week of Mandi« 
1982 from five spikes of a plant and on five 
plants fitom each replication selected at ran¬ 
dom, on the basis of their mean. 

Table 1 reveals that Progeny-3 and EC- 
42706-2-2 had significantly low aphid popula¬ 
tion as compared to other varieties. However, 

TABLE 1: Convaratifs sorfoimaca of farietlM of 
biAg(4 agfdaatuiUii,PhepalostphHH maUBa 

dvtan 1981-82 

Mean* Namber of apbldi/ 


OiKivsrs 

spike on 

T05 18.182 

Mean 

Ranks 
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71.0®* 

32.6* 

S1.8 

10 

BC42706-2-2 

53.4^«» 


36.4 
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0-1-1 

72.S«* 

30.S«<ie 

51.4 

9 

9-3i 

73.9®*' 

76.^ 

90.4 
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P-79 

71J®* 

16.8* 

43.8 

4 

PIS-1 

7«.J«*^ 

22.3**" 

49.3 

7 

PIS-2 

68.8Sf 

20.5®* 

44.7 
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P-11 

90A>> 

38.8® 

64.6 
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Ptogeiiy-3 

sa9« 

14.7* 

32.4 
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Frogeny-lO 

82.3®** 

40.4>‘ 

61.4 

11 

Pro8eQy-27 

88.6* 

4a8®' 

64.7 

13 

8-8 

80.1*^ 

52J* 

66.3 

14 

8-11 

85.6** 

53.2« 

&A 

15 

8-12 

63.8* 

18.6®^ 

41.2 
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Locsl 

74.7*®' 

2a7®* 

47.7 
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CD. (p«Q,(t5) 

iZ.7 

IIJ 
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BattfcawItbiiinelWisifi) 4enotdiAtr cfgaMcaatljr 
as levsM by CA vales at 5 par onit leva! of 

ttese two varieties wen ^tiitically atper with 
1 P49^ ^ mhainlfir' 

irim^jiniilhilrior to thplb with ttgard to 

^ i 


theda||U|^tg(t8phl9rVtlighftlf^^atloa ot 
aphid Ins recorded on S-11. Therefore, then 
is a scope for breeding tolerant varieties of 
isabgol by making use of progeny-3 and 6C- 
42706-2-2 cultivars. 
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Sawed elephant bmie unearthed firom Barasat, 
24-Parganaa, W. B.: Rminiscence of ancient 
Ivory carving in Bengal 

Sometime in 1981, bones of some animab 
were unearthed from a depth of about 6.02 m 
from the surface during renovation of a pond 
inOazitola, Debalaya, 24-Parganas. Among 
others, a large fragment of a limb bone cau^t 
the attention of the people of the locality and 
so subsequently it was sent to me for identi¬ 
fication by the Director of the collection of 
antiquities from Chandraketugarh. Some 
arehaeic objects like Sunga coins, potteries and 
figurines were also found in close association 
with the bones in the site of excavation. 
Therefore, the bone apftears to be nearly 2000 
years old. 

The sawed-bone piece was the distal end of 
left femur of a very big elephant, ft is remi¬ 
niscent of the fact that ivory or bone carving 
was a traditionally old industry in Bengal or 
Oour-Bango. Craftsman generally discards 
such condylar bones for their irregular shape 
and rough texture. 

From the dimension of the bone, it appears 
that the elqihant concern was very big and 
probably it was a m^ specimen. It 1^ com- 
paibble with the huge mounted skatoton in the 
Ittdhui Museum which has a teooi^ height of 
3.86 m, at the shoulder. The gfrtb of the shaft 
Bteasured at condyle is 70cm (q^.65cm in 
Ind* Mu8 « ^edmen) and the condylar width ii 



25 cm. {ef. 16 cm. io tnd. Mus. Specimen). The 
specimen is now in the possession of Sri Dilip 
Maite, Director ofthe said collection. 

India as a whole. Is the pioneer country in 
bone, horn, ivory and conch work. The 
Neolithic bone tools are reported from almost 
every where from Burzafaom (Kashmir) to 
Arikemedu (Tamilnadu). It throws light on 
the skill of those primitive hunters in making 
pointed, barbed, hooked, serrated and per* 
forated tools, according to various require¬ 
ments. The Post-Neolithic people in latter 
phase started to prepare more sophisticated 
articles in the country like carings, bangles, 
necklace, combs, shieves, knives, blades and 
needles besides those traditional weaponds and 
instruments. 

There after since 2500 B.C. (Harappan 
onward) till op to 1700 A.D. (Sultani and 
Nawabi time), the Kings and Monarchs io the 
country patronised the bone and ivory cyafting 
and as a result the industry got tremendous 
impetus. 

The ivory caskets, chairs, footstool etc., 
found from Begram, Eastern Afghanistan, 
remind us of the skill of ancient carvers of 
Mathura (1st century AD). From 8 th to 14th 
century, different artistic objects made of 
ivory, were exported to outer countries, inclu¬ 
ding, Nepal, Tibet, Burma, Ceylon and Afgha¬ 
nistan. The famous ivory centers were situated 
in Delhi, Mysore, Trivancore, Bengal and 
Orissa. 

Earlier, we got similarly sawed or chopped 
bones of elephants from Tamluk (Midnapur) 
and Farakka (Murshidabad). It testifies that 
from time immemorial the people of Ben^l 
were adept in ivory work. Consequently, ivory 
industries were established in different parts 
of the state to produce fine and artistic objects 
like dolls, toys, fans, combs, ornaments, dice, 
statuettes and many others, which occasionally 
fetched foreign currencies. The ivory work 


It is worth mentioning that elepiiant Is t)ie 
only animal which possesses solid limb bones 
without nutfrow cavities. The inner spongy 
bone is endrcled by the outer compact bone 
tissu, which serves as second-rate ivory in the 
work. Practically the entire skeliton of an 
elephant is utilised by the ivory workers. By 
the by we may recollect the old proverb *a 
dead elephant worths a million marks'. 
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Effect of nitrogen nutrition and RMzobium 
OB the physiology of mnng bean infected wlffi 
common bean mosaic vims 

Nitrogen nutrition has long been recognised 
as an important factor in modifying host 
growth and its physiology. If the levels of 
nitrogen provided are lesser, a reduction in 
growth is obtained as a result of reduced 
auxin activity^, while at the higher levels the 
plant showed a lusk and rank growth*. 
Miller* stated that carbon: nitrogen ratio 
(C: N) influences the vegetative growth of the 
plant. Though considerable literature exists 
on the effect of nitrogen nutrition in relation 
to host ^owth and virus multiplication*, 
deviation in C; N ratio in plants has not been 
investigated. Therefore, the present study 
was made to find out the effect of nitrogen 
nutrition and RMzobium on the C: N ratio in 
common bean mosam virus (CBMV) infected 
mung bean plmits, with a view to establish 
relationship, if nhy, between nitrogen nutrition 
and MhizoMum oA it in infected plants. 

Mung bean cv. Pusa Bidsakhi was uwd as 
a host plant and CBMV* was nsed for systemic 
multiplication. Bight different levels (0, 56, 
112, 168, 224, 448, 672 and 7|4 Ppm) of 
nitrogen were prepared, from Bollard's 


gained such fame that foreign traders who 
flailed from Saptogaon, Tamrolipta and Chitta- 
^n never forgot to collect some of the ivory 
#oric as memento along vi(ith the funoofl: 
Mosline clothes at the time of ritpir d^mrture. 


solution*. The. seedlings were 'raised'in 
paraffln-coa^ c^ pots (12 Cjm) hatdng 
stffilized stpd. ,lim..fles^uitt 8 S 
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CARBON : NITROGEN RATIO IN LEAVES 









was raised from Bhizohlum untreated (RUT) 
and second one from Mizobim, treated (Rl) 
maag bean seeds. The Rhizobhm inoculation 
of the seeds was done by placing the waters 
suspension of the bacteria on it One half 
of the plants (400 plants) of each group were 
inoculated with neutral phosphate buffer only 
to serve as healthy control. The aforesaid 
four groups of the plants were designated as 
Rhizoblum untreated healthy (H), WilzoUum 
untreated diseased (D), Rhizobium-ttwttsi 
healthy (RH) and Rhizobium-treated diseased 
(RD). 

Ten pots, containing SO plants were taken 
for each nitrogen treatment, and seedlings 
were inoculated by rubbing the virus inoculum 
over the leaf surface. The harvests were 
made on 10th, 20th, 30th, 40th and SOth day 
of inoculation. The C: N ratio in plant 
samples was derived by dividing the carbon 
content by nitrogen content of the sample. 

Figures 1>3 show that virus infection 
lowered the C: N ratio in mung bean plants. 
The reduction in the C: N ratio was, howeVer, 
less in RT plants than in RUT ones. The C: N 
ratio in RUT (H and D) and RT (RH and RD) 
group of plants decreased from 0 to 224 ppm 
and from 0 to 168 ppm of nitrogen respec* 
tively, then increased gradually to 784 ppm 
of nitrogen in both the groups of plants. 
For treatments, viz. nitrozen nutrition, virus 
infection and Rhizobium inoculation, F'Value 
were computed for each sampling. Values of 
variance ratio for nitrogen nutrition and virus 
infection were significant at 1% level, while 
Rhizobium treatment was significant at 5% 
level. 


to the inailfflum depletion of oniiuiic ehi6^f . 
However, as soon u the nitrogen levd Is 
enhanced, the metabo^ a^vitiei are sap> 
pxeised on account of toxicity iff nitrogen, 
resulting in a greater accumulation of oirgaaie 
compounds and thoeby the organic carbon. 
Thus, a vmy high C: N ratio at 0 ppm 
indicates the weak ve^tative growth of the 
plant. In this case, nitrogen appears to be a 
limiting factor for growth and the high ratio 
is apparently doe to the presence of little 
amount of nitrogen and higher amount of 
organic carbon. Kraus and KraybilFo also 
gave the similar reasons for higher G: N ratio 
in plants. 

The growth of the RT and RUT plants was 
maximum at 168 and 224 ppm of nitrogen 
respectively*, but the C: N was low. This 
indicates a balance between the organic carbon 
and nitrogen supplied to the jdants, which 
produced the best vegetative growth. 
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In the present study, the virus infection 
lowered the C: N ratio. Similar findings ha^ro 
also been reported in several ho8t«vims 
combinations*'*. This may be due to low 
organic carbon and higher nitrogen contents 
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in the diseased plants*. The findings of the 
growth studies showed that decrease in or^nic 
carbon at different nitrogen levels (168 and 
224 ^m In RT and RUT plants tesp^ydyV 
may be Mtributed to the vigorous growth-df 
dm p^tt. St these levels, whi^ led ultisu^ 
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Precision Balances DHD & DHDS Series 


Dhona introduces first In 
India a complete line of 
Macro to Micro Digital 
Balances for your wide 
range of selection. 

SALIENT FEATURES 
Digital Readouts 
Digital readouts are large 
and clear, parallel to eye 
level. No eye fatigue 
because of its non*reflectlng 
glare free projection. Digital 
counter micro meter per¬ 
mits reading to the last 
decimal. 

Overhead Fan Drake 
Pan brake above the 
welshing chamber protects 
It from dirt, spillage and 
facilitates easy cleaning. 
Housing 

Bl-colour Fibre glass and die 
cast aluminium housing Is 
now Introduced for better¬ 
ment at It is acid and 
weather proof. 

Weights 

Highly polished non-magne- 
tic stainless steel weights 
without any screw ensure 
long life of accuracy and 
perfection. 

Fan A Chamber 



Stainless steel non-magnetic 
oversize pan & large weigh¬ 
ing chamber are equipped 
with removable glass floor 
to facilitate cleaning. 
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THE GREAT BHOPAL TRAGEDY 


I N the late fifties of this century the developed 
countries of the West started feeling the 
effect of the man made chemical pollution of 
the environment. In the United States, just 
before Thanksgiving of 1959, cranberries con¬ 
taminated with the weed killer aminotriazole. 
known to cause cancer ih rats at even low doses, 
had had to be withdrawn from the market. 
Then followed the thalidomide tragedies, when 
mothers who had taken the drug during preg¬ 
nancy gave birth to severely deformed children 
all over Europe. These well publicized events 
and a number of other incidents in the Ameri¬ 
can life led Rachel Carson to write the famous 
book'Silent Spring’ in 1962 which exploded 
on the Western world like a bolt from the blue 
and it sounded the death knell to many che¬ 
mical, fertiliser and pesticidal companies. Long 
law suits were instituted but the well researched 
facts presented in the book prevailed. Little 
did 1 think at that time, working in the labo¬ 
ratory of the Columbia University that India 
will be faced with the man-made pollution 
problem in such a short period of time. 

The writing of the book 'Silent Spring’ was 
actually prompted by the fervent appeal by a 
nature loving friend, Olga Huckins of Carson, 
to do something about the aerial spraying of 
DDT. Huckinses had a private bird sanctury 
in Duxbury, Massachusetts which had been 
doused with DDT whbn the state sprayed the 
surrounding areas in'^' an attempt to control 
mosquitoes. The graphic description of the 
a|Oiii^( deaths of the birds by Mrs. Huckins 


moved Carson to do something. Her deter¬ 
mination was further strengthened with the 
sueing of the government by the citizens of the 
Long Island to protest against aerial spraying 
of DDT over heavily populated suburban areas 
to control the gypsy moth. The government 
always assured that the spraying was harmless. 

Unlike the researches for the earlier three 
famous books, on and about the Sea, Rachel 
Carson realised the explosive nature of the 
topic in hand and the tremendous pressures 
against her from pesticide related industries and 
institutions. She was determined to write the 
book and she accomplished her mission before 
dying (ironically) of cancer in 1963. 

In the highly poetic sections of the silent 
Spring there is a 'Fable' of a horrid disaster 
about which Carson hastens to assure her 
readers that the town where all these things 
have happened does not exist. However, the 
events did take plabe though 14 years later. In 
the book. Poison that Fell from the Sky, John 
G. Fuller dramatically described a pesticide 
accident at a factory at Seveso, Italy, near 
Milan, where huge quantities of the toxic 
chemical TCP (Trichorophenyl) entered the 
atmosphere in 1976. The myth of the Silent 
Spring was changed to tragic reality. The 
Bhopal disaster is an unprecedented man inflic¬ 
ted tragedy in the entire history of humanity 
till today and a grim warning for the future. 

The scale of the tragedy. which struck 
Bhopal in the early hours of December 3 leav¬ 
ing several thousands dead and many more 



hospitalised has no precedence in history 
except may be during wars. The manner in 
which the poisonous gas leaked from the Union 
Carbide plant on the outskirts, spread south¬ 
wards over the city in the still of the night and 
took people’s lives in the midst of their sleep 
makes the incident a foretaste of a chemical 
warfare. Official figures put the death toll at 
around 2000, while local estimates give it ten 
times higher. The latter may well be an over* 
estimatiou, as can be expected from the first 
flush of reaction from a panic striken populace. 
But the true figure is in all likelihood several 
thousands more than the official one. Besides, 
nearly one fourth of the city population of 
over 8,00,000 is estimated to be affected by the 
exposure to the poisonous gas, with more than 
25,000 of them inhaled it in sufficiently large 
quantities to make them vulnerable to serious 
long term hazards. A substantial section of 
them have already been affected with abnorma¬ 
lities such as loss of vision (may be temporary) 
hemiplagia, kidney trouble and severe mal¬ 
functioning of the respiratory tract. 

The world was only slowly recovering from 
the shock of the industrial accident in which a 
natural gas explosion on 17 November 1984 at 
the Pemex plant of Petroleos Mexicanos in the 
suburbs of San Juan Ixhuetapec. It flashed 
the skies with hellish waves of orange, red and 
black and devasted the shanty town surround¬ 
ing the plant. More than 30 acres of working 
class housings were destroyed and another 30 
heavily damaged. A series of explosions not 
only destroyed four spherical tanks, each hold¬ 
ing at least 420,000 gallon of liquified gas but 
also sent enormous shards of steel speared into 
the houses. The official figures of casualties 
were 365 dead and 2000 injured with the third 
of the injured not expected to live. Seveso 
accident (already cited) is chemical industries* 
own which back in 1976 simply dropped 
poison from the sky over the unwary people. 
Chemical industries are also familiar with other 
industrial accidents in which large number of 
their employees were affected. In 1963, in 
Amsterdam the Duphar Chemical plant's 
reactor vessel for Trichlorophenyl production 
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over-heated and exploded. About a ton of 
chemicals, 200 to 500 gms of dioxin showered 
the interior of the works. The exact number of 
employees exposed to the chemical by the ex¬ 
plosion and during the subsequent cleanup is 
not certain, but is thought to be at least 145, 
a large number of whom later c|me down 
with dioxin poisoning. However, the Bhopal 
accident dwarfs all these in magnitude of scale. 

The gas, now known as methyl isocyanate 
(MIC) had leaked from the pesticide plant of 
the Union Carbide (UC), a multinational 
company. This highly toxic gas is used as an 
intermediate organic chemical by UC in the 
manufacture of carbaryl (brand name sevin) 
and temik (also known as aldicarb). Many of 
the intermediaries used in the pasticide indus¬ 
tries are toxic and harmful in different degrees. 
Sevin and temik have very different tolerance 
level values (TLV) in formulation though both 
use MIC for their manufacture. For sevin it 
is 800 mg/kg whereas it is as low as 0.8 mg/kg 
for temik. Both sevin and temik are broad 
spectrum pesticides. Because of its high toxi¬ 
city. Industrial Toxicological Research Centre 
(ITRC) Lucknow, once thought of banning 
temik. It would be unwise to think in terms 
of banning pesticides in general, because they 
have been the reasons for increased food pro¬ 
duction in the country over the years and they 
will continue to be beneficial only if the safety 
regulations in their manufacture and use are 
strictly enforced and adhered to. 

Since about 1944, pesticides came into fairly 
wide use in the country, though the manu¬ 
facture was started only in 1952. Among the 
South Asian and African countries, excluding 
Japan, India is the largest manufacturer of 
pesticides today. About 125 pestiddes have 
been registered with the central Insecticide 
Board (CIB), Faridabad, of the Ministiy of 
Agriculture and licensed for paoduetion and 
use. 

The Insecticide Act of 1968 sets out the 
guidelines for the CIB to scrutinise every 
application for manufacture or marketing of 
pesticides. A later addition to the report also 
lays down the procedure for providing the 
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basic data and in/bnoation related to toxic 
effects at various stages of preparation of the 
production. However, over the years, with the 
increase in the number of pesticides, manufac¬ 
turing processes and enterpreneurs, these 
guidelines have been rendered non-functional. 
The CIB does not have the necessary infra¬ 
structure and facilities to check the information 
provided in each case. The word of the enter- 
preneur is taken for granted. If highly sophisti¬ 
cated technologies and processes of high toxic 
new products are transplanted from abroad, 
where they had a record of operation without 
problems, they are approved without evalution 
and checking the suitability to our environ¬ 
ment. Thus the act itself has been reduced to 
a sort of red tape, and has become, like many 
other government procedures, a vehicle for 
wide-spread corruption. 

The agency (CiB) has no periodic monitor¬ 
ing programme of working conditions at the 
factories, no inspection for ensuring that safety 
measures are provided, no checking of the 
production capacity nor estimating the atmos¬ 
pheric concentration of toxic material near the 
factory site. In fact, it is doubtful whether the 
agency has at its disposal, either at the central 
or state level, persons suitably qualified to 
undertake the above mentioned supervision. 

With this state of affairs it is not surprising 
that the accident in Bhopal took place and 
with the complementary conditions assumed 
the gigantic scale of a disaster. If one delves 
into the accident history of this Union carbide 
factory or for that matter many other chemical 
factories in the country it is rather dismal. It 
is only non-conducive circumstances that have 
saved many a situation. 

The 30 tons of killer gas, which escaped 
into the atmosphere from the underground 
storage tenk, on the night of 2od December 
1984 in Bhopal, reliably learnt to be methyl 
isocyanate (MIC), is one of the most toxic 
gases known. The unique properties of MIC 
(chemical formula CH» - N - C - O, molecular 
weight 57.05) are that it is highly volatile (Boi¬ 
ling point somewhere between 37*C to 45^C, 
flash point •TC )and Inflamable ; its vapours 
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(vapour density 2.2) arc denser than air. This 
colourless liquid with a powerful odour is 
stable under dry and neutral conditions at 
room temperatures but can react violently in 
the presence of acids, alkali, water and other 
organic nucleophiles (electron-rich). The or¬ 
ganic isocyanates are known as carbaroylating 
agents (they lead to products known as carba¬ 
mates). The carbamate insecticides are effective 
against several insect pests causing crop 
losses. Us low mammalian toxicity with high 
insecticidal action have taken them to domestic 
application (Baygon spray). 

When the people thronged the hospitals in 
large number after the Bhopal accident, doctors 
were hard pressed to follow any definite line of 
treatment. For quite some time the killer gas 
was not identified and there was conAision 
whether it was phosgene or MIC. Once it 
was announced they found scanty information 
about the action of MIC on humans, animals 
or other living things. Their information only 
described MIC as a volatile, colourless and 
lachrymetory (tear producing) liquid highly 
irritating to skin, eyes and mucous membranes 
and can cause pulmonary edema. So it is not 
surprising (now) that the company could not 
provide any information on the possible line of 
treatment for the affected persons. 

Now scientists in the country have put 
together various informations gathered from 
the tragedy. The observed physical effects in 
the Bhopal accident were excessive tear forma- 
tiori, congestion in the windpipe, pulmonary 
edema, and increased movements of the bowels 
and urinary bladder. These effects have now 
been understood from the point of view of 
extreme reactivity of MIC with compounds 
containing hydroxy (-*OH) and (-NH«) 
groups. Proteins and certain useful enzymes 
in the body contain both these groups and the 
reaction of MIC which forms new compounds 
either blocks or incapacitates the groups from 
its normal function. 

Choline is an essential metabolic compound 
in an animal organism which builds and main¬ 
tains the cell structure. It is strongly hygro¬ 
scopic and forms an ester, acetylcholine, with 
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acetic acid. Now acetylcholine is an ittpottaiat 
chemical which is released at the nerve endings 
in the human body. Acetylcholine controls 
the secretions of various glands which produce 
tears, saliva, mucus, stomach acidity, etc. It 
is also known to be responsible for the regula* 
tion of the activities of skeletal muscles, which 
control the body movements, and smooth the 
function of muscles which are present in the 
wind pipe, stomach, intestinal walls and urinary 
bladder. Under normal conditions, an enzyme 
called acetylcholinesterase prevents accumula¬ 
tion in the body of acetylcholine by hydroly¬ 
sing it to choline and acetic acid. In this splitt¬ 
ing the hydroxy group of the enzyme plays an 
important role. If the hydroxy group is 
blocked by reaction with other compounds 
such as MIC, the enzyme becomes inactive, 
acetylcholine content builds up in the body, 
which in turn produces many undesired symp¬ 
toms (already mentioned). 

Another effect of the toxic gases is to 
damage the thin walls of the blood capillaries 
through which water, oxygen and carbondi- 
oxide exchanges takes place. As a result water 
starts leaking and pools in the surrounding 
tissues, giving rise to edema. During pulmo¬ 
nary edema respiration is effected in this 
manner. This is most important, severe and 
common human response to toxic gases and it 
was evidenced by the Bhopal victims too. The 
long term effect depends upon the extent of the 
damage in the body. 

Let us now try to understand the fate of 
MIC in the environment. An estimated 30 
tons of MIC leaked from the tanks and spread 
over the whole volume of two kilometers radius 
upto a height of (approximately) 30 m. This 
works out to about 0.03 ppm of MIC, which 
is above the safe upper limit and as it is heavier 
than air, the concentration would have been 
much higher near the ground surface. 

However, MIC will undergo degradation 
due to sunlight, as well as reactions with the 
moisture. Metbamine, dimethyl urea and 
harmless other gases are the likely major pro¬ 
ducts, In plants, MIC could compete with 
COa in pbotosynthetic processes. As in human 


system, plants will also produce methylamlhe 
and other carbamylated derivatives of the 
plant constituents. 

Thus in predicting the long term effects of 
the MIC contamination one has to consider 
the effect of this excess methylamine which is 
the major metabolite. According to the studies 
carried out at the Jefferson Medical College, 
Philadelphia, aliphatic amines are likely to 
participate in the complex metabolic derange¬ 
ments occurring in renal failure. In the cases 
of patients with kidney diseases, definite clinical 
toxicity was demonstated with methylamines. 

There are many speculations about the 
causes and lapses which led to the accident at 
Bhopal. In the initial heat of emotions and 
anguish the total blame has been placed at the 
doors of the multinational company, the Union 
Carbide. It holds SI per cent of the shares in 
the Indian company which is managed primerily 
by the principals through the Indian board. 
There are many questions yet to be answered 
and already governmental and non-govern¬ 
mental committees are enquiring into the vari¬ 
ous aspects of the whole disaster. It is sure 
that some exothermic chemical reactions were 
initiated in one of the tanks induced by some 
foreign substances (which may well be a see¬ 
page of water) which led to sudden building 
up of high pressure and leading to the cata¬ 
strophe. What these enquiry committees have 
to see is not only the causes that led to the 
accident but also possible measures in mini¬ 
mising, if not eliminating altogether, the pro¬ 
bability of recurrence. After all we cannot 
shut down the use of chemicals permanently. 
MIC is one of a group of widely used chemical 
not only in insecticides and pesticides, but also 
in paints and varnishes. 

If chemicals bring risks that are less than 
those brought by the pests they destroy and 
other beneffts they bring to huiqgnity, then all 
countries, poor or rich, have every right to, 
choose to use these chemicals. When apeidents 
occur they do so because of human lapses in 
one form, or other. They do nol differentiate 
between poor and rich countries. Seveso, 
Pemex or the dioxin accidents in Amsterdam. ; 


336 


SOBNCE AND CULTURE, DBCBMBjQR, t$94 



and Bogtaod which, preceded Bhopal, occurred 
all over the world. The lessons are to mankind 
as a whole, to be cautious about taking it easy 
with modern technology. 

We in India too should introspect about 
our policies, attitudes and morals. We do not 
hesitate either to claim the laurals of indigeni- 
sations when success is achieved in any 
enterprise, or in the face of disaster do we 
hesitate to drop the blame squarely at the 
doors of a scape goat. The Bhopal accident 
and its aftermath have put the intelligensia 
in the country in a dilemma and have led the 
common man to confusion. Many investi¬ 


gating committees have started looking into 
the causes that led to the disaster. Let them 
report clearly and unequivocally on the very 
type of ni^lect that the management allowed 
to perpetrate and the Government safety law 
enforcing agencies overlooked. Let the guilQf 
be brought to book and corrective steps be 
taken immediately. Let us convert this great 
tragedy to the ushering in of a sound techno¬ 
logical and industrial policy in the country 
and proper enforcement and execution of all 
environmental safeguards. □ 

B. B. Baliga 


INDIA SAVES HER WILDLIFE 

A. B. CHAUDHURI* 


I NDIA’S rich, magnificent and varied wildlife 
in diverse zoo-geographic, eco-climatic and 
phytogeographic zones has been her traditional 
heritage and priceless assets. The beauty and 
variety of wildlife resources have no limit. 
More than 500 species of mammals, 1200 
species of avi-fauna and 30000 species of 
insects, 900 species of reptiles and myriads of 
other living organisms stand unsurpassed in 
her faunal resources matched by her equally 
diverse vegetation types. 

The animals include magnificent gigantic 
elephants associated with the splendours of our 
princely pegeantry, the largest bovine such as 
gauror Indian bison, the horned rhinoceros 
considered the greatest of all rhinoceros, the 
swamp deer, the breath-taking spotted deer and 
lastly the picturesque nilgai and the like. 
There are no parallels to our stately lion, the 
magnificent tiger, the splendourous clouded 
leopard, the dazzlingly painted vermillio bats 
Of these highly diversified and colourful faunas 
in India today, some however, are on the verge 
of extinction. Unfortunately these fauna are 
exhibiting retrogressive tendencies owing to 
biotic interferance. 


Unique Biogcographic rmilm 

India has a unique bio-geographic position 
which is in the confluence of palearctic Ethio- 
peao, Indo-Maiayan and Indo-Chinese realms 
of fauna and possess a number of components 
from each of these realms. The Ethiopean 
region is represented by chinkara, the hyena 
and the ratel; the palearctic by lynx, wolf, 
markhor, uriai and hangul; the Indo-chinese 
by red-panda and the mask deer; the Indo- 
Malayan by the hoolock and gibbon, the ele¬ 
phant, the goat antelope, and the mousedeer. 

India along with south-eastern Asia forms 
a part of the oriental region. This is one of 
the six great geographical realms into which 
the earth is divided. Each of these realms 
supports its characteristic animal life. The 
Indian region has varying physical character¬ 
istics along with a great variation in climate 
and vegetation. Zoo-geographically India can 
be divided into several zones which are: 
(i) Malabar coast, (ii) Main peninsula, 
(iii) Oangetic plain, (iv) Indian desert, (v) 
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Deccan thorn desert, (vi) Punjab and its 
semNarid desert, (vii) Ladak and its cold 
desert, (vtit) Assam and contiguous hills, 

(ix) Wooded hill slopes of the Himalays, 

(x) Andaman and Nicobar islands, etc. 

The distinct zones are indicative of the 
richness of fauna of the Indian sub-continent 
from ecological and bio-ecological points of 
view. India’s unique diversity in fauna stems 
from her ecological variations typified by hot 
rainless deserts, cold snowbound mountain 
peaks and wet and soggy rainy regions. 

National wildlife action plan 

It is relevant to mention here that a 
National wildlife action plan has been drawn 
by the Department of Environment. It identi¬ 
fies ten important phases of actions as shown 
under: 

(i) Establishing a net work of scientifically 
protected areas such as national parks, 
sanctuaries and biosphere reserves to 
cover adequate geographical areas. 

(ii) Developing appropriate systems of 
management concerning protected areas 
and restoration of the degraded areas. 

(iii) Building up a professional cadre of 
personnel fully trained for the manage¬ 
ment of sanctuaries. 

(ix) Providing corridors linking all the sanc¬ 
tuaries of a particular area or zone. 

(v) Rehabilitating indigenous, endangered 
and threatened species of fauna and 
flora. 

(vi) Supporting the managemet of captive 
breeding programmes for plants and 
animals. 

(vii) Developing research and monitoring 
facilities. 

(vtii) Promoting support for wildlife education 
and research. 

(ix) Revising statutory provisions providing 
protection to wildlife and regulating 
all forms of trade in wildlife. 

(x) Enlisting support from and collaborating 
with voluntary bodies and agencies in 
the total wildlife conservation effort. 
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threatened and endangered spedes 

This article is not the proper place to give 
a comprehensive list of the threatened species 
of fauna and avifauna. Several species have 
been extinct and many others are threatened 
with extinction. The hunting leopard, the 
two horned rhinoceros and the, pink headed 
duck are few amongst others which have been 
extinct. At least seventy one species of mam¬ 
mals, seventeen species of amphibians and 
reptiles and forty seven species of birds face 
the threat of extinction. Apart from the ver¬ 
tebrates, crustaceans are also on the point of 
extinction and special mention in this connec¬ 
tion may be made of the robber crab of south 
sentinel island. 

The time is ripe for - the conservationalists 
to devote more attention to keep alive the 
following species to preserve India’s rich faunal 
diversity and take remedial measures. 

Mammab —Binturong, black buck, brow- 
antlered deer or thamin, caracal clouded leo¬ 
pard, desert cat, d ungong, fishing cat, golden 
cat, golden langur, Himalayan thar, hispid 
hare, Indian lion, Indian wild ass, Indian wolf, 
red penda, lion-tailed macaque, loris, marble 
cat, mouse deer, musk deer, pigmy hog, one- 
horned rhinoceros, snow leopard, swamp deer, 
urial, wild buffalo and others. 

Amphibians and rep/i/es—Gharial, mugger, 
salt-water crocodile, agra-monltor lizard, green 
sea turtle, hawk-bill turtle, salamander, Indian 
egg eating snake, leathery turtle, logger-head 
turtle, olive black logger head tuiilc, vivi¬ 
parous toad, water monitor and many other 
species. 

Andaman teal, bengal florican, 
black-necked crain, blood pheasant, narcon- 
dom hornbill, nicobar megapode, micabar 
pigeon, monal pheasant, lammergeur, great 
Indian bustard, spotted owjjet, jerdon’s courser 
and other specie CrustaMa—Robber crab. 

Manic aainials 

The endemic species are not safe as they 
are confined to a very restricted habitats with 
long range of distribution axe comparatively 
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safer. Many species which were once wide 
spread have now been driven to a very limited 
area owing to destruction of habitats. 

Species HOW confined to ama/f areu—Marsh 
crocodile, gharial, Oae>horned rhinoceros, 
swamp deer black buck, The asiatic lion. 
Royal Bengal tiger, white winged wood duck, 
the mountain quail, the great Indian bustard, 
the bengal florican. the spotted owlet, the 
lion tailed macaque, red panda, the caracal, 
the Indian clouded leopard, the Indian tiger, 
the snow leopard, the one horned rhinoceros, 
the wild ass, the pigmy hog, the himalayan 
musk deer, the black buck, the wild buffalo, 
the gaur etc. 

Endemic species—Harcoadom hornbill, 
nicobar megapode, robber crab, Jerdon’s 
courser, the nilgiri langur, brow antlered deer, 
the hispid hare, the markhor, the nilgai tahr, 
the wild yak etc. 

National parks, wildlife sanctuaries and 
other reserves 

India's vast wildlife resources have suffered 
a wide*scale annihilation during the period 
from 1940 to 1970. It redound to the credit 
of the foresters of India that they have been 
able to preserve most of its fauna from being 
extinct in her national parks and wildlife sanc> 
tuaries. But time has not yet come for com¬ 
placency. In spite of several wildlife and 
game preservation acts having been passed 
outlawing indiscriminate killing of wildlife, 
national parks and wildlife sanctuaries have 
become the main refuge of wildlife. 

India should feel satisfied, but not com¬ 
placent, for having saved its wildlife in entirety 
including those threatened in its 47 zoological 
parks, 52 national parks and 223 wildlife sanc¬ 
tuaries covering an area of about 90000 sq. 
km. (figure up to 31.12.79). These parks and 
sanctuaries are distributed all over the country 
covering 110 climax types, 53 sub-types, 24 
ed^)hic types, 22 serai ty^s and 9 degraded 
types. 

Conservation projects for endengered spe¬ 
cies like hangul (1970), Hon (1972), tiger (1973), 


crocodile (1974) and brow antlered deer (1981) 
are sincere efforts to protect some threatened 
species. 

The national parks have been set aside for 
the protection and conservation of outstanding 
natural and plant communities, for geological 
formations and for scenic beauties for the 
enjoyment of present and future generations 
in a manner consistent with scientific, cultural, 
educational and economic purposes. The 
wildlife sanctuaries have, however, been set 
aside for conservation and management of 
wildlife and the protection and management 
of habitats. 

A bonanza of diverse ecosystems 

India has been gifted with myriads of micro 
and macro eco-types, biotopes and complex of 
symbiotic plant-animal relationships in several 
ecosystems some of which are as under: 

Aquatic and marsh ecosystem (representative 
sites)—Kolleru pelicanry, Nelapattu bird 
sanctuary, Nal-sar avar bird sanctuary (all 
in Andhra Pradesh), Sultanpur bird sanctuary 
(in Haryana), Chataprava and Ranganthitoo 
bird sanctuaries (in Karnataka), Ghana bird 
sanctuary (in Rajasthan), Valangudi (in Tamil- 
nadu) and several others. 

Estuarine ecosystem (special site)—-These 
are an asset to this country life in Sunderbans 
(West Bengal) and Bhittar-kanica (Orissa). 
This ecosystem is the most complex of all 
ecosystems anywhere in the world. 

Lagoon ecosys/em—Chilks (Orissa), Point 
caiemere (Taroilnadu) and Pulicat (Andhra 
Pradesh) sanctuaries are complex sites for 
micro and macro plants and animals. Aquatic 
flora which has become a rare commodity in 
this country will be saved in these sites. 

Volcanic ecosystem —The Barren and Nar- 
condom islands in the Andaman group are of 
volcanic origin. Narcondom hornbills are 
endemic to Narcon-dom island only. These 
are some feral goats in the Barren island. A 
thorough stu(fy of flora and fauna in these 
islands will reveal more interesting data. 
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Desert ecosystem-^The Rajasthan desert 
sanctuary is a unique site for the conservation 
of desert flora and fauna. 

Martne ecosystem—Indie has not established 
more than one which in the gulf of kutch. A 
sanctuary is to be established in Andaman 
at Chidiatappu. 

Scores of marine animals and plants will 
be protected in these sanctuaries. 

Marsh ecosystem—A grand assemblage of 
aquatic plants and insects and birds may be 
found in the sanctuaries at Pakhal, Pocharam, 
Dudhwa, Mabavira Harina Vanasthali, Kazi- 
ranga, Lakhawa, Orang and in several other 
such sanctuaries. 

Tropical forest ecosystem—In the tropical 
forests of Andaman and Nicobar islands many 
endemic plants and animals occur. Megapode, 
nicobar pigeon, Andaman teal, Andaman pig 
have been given protection in South sentinel, 
Barren, Button islands and at Saddle peak 
and at Mount Harriet. 

Sanctuaries in various geographical zones 

According to Champion and Seth two 
major types of vegetation cover about 70% of 
the forest types of India ; these are—tropical 
moist deciduous (30.9%), tropical dry deci¬ 
duous (38.7%). Other types are~tropical 
evergreen (6%), tropical and semi-evergreen 
(2.5%), littoral and swamp (0.9%), thorn 
forests (6.9%), montane wet temperate (2.1%), 
moist temperate (3.6%), dry temperate (0.3%), 
and others (8.4%). Of the distribution of 
parks and wildlife sanctuaries, the western ghat 
areas have 32, the western himalayas 33, the 
eastern ghats IS, Bhutan and Nepal 10, the 
eastern himalayas IS, the Mangrove sites 3, 
the Indogangetic plains and foot hills 25, dry 
dMiduous and scrub forest areas 80 and the 
balance in other areas 20. 

Rehabiliatlon of ndangered species 
(some major ones) 

Crocodiles and ghariai—'At least 25 sanc¬ 
tuaries and parks ofibr protection to salt water 
crocodile, marsh crocodile and ghariai. Massive 
breeding programmes have been undertaken 


to protect these reptiles. These may be seen 
at Manjira, Corinaga, Satkosia, Jawahar sagar, 
Krishna, Lanjamagadu, Chambal, Bhagabat- 
pur, Nagarjun sagar, Guindy, Nandankanan, 
Katerniaghat, Amrawati Kinnersani, Manjira 
and at several other places. 

One horned rhinoceros—This* rare animal 
is being given protection at Kaziranga, Manas, 
Sonai-Rupa, Orang, Lakhawa, Jaidapara (all 
in India) and at Chitwan-Rapty valley (in 
Nepal). 

Tiger—In all the thirteen project tiger 
areas this animal is said to be breeding to 
expectation. Sunderban is a unique site. 

Wild buffalo—This rare animal is receiving 
attention in Kaziranga, Manas, Lakhawa, 
Garampani, and at Kutrti W. L. Sanctuaries. 

Black buck—This rare animal is being given 
adequate protection in Taroba, Pocharam, 
Kewak, Bori Valavadar, Gir, Siriska, Rata- 

pani, Panch, Kenawat, Kaimur, Tadwai, 
Nagarjun sagar, Tungabbadra, and Kanba 
national parks and sanctuaries. 

Nilgai—This animal is being well looked- 
after at Rantbambhore, Siriska, Yawal, Jaisa- 
mad, Nawagaon, Poebamarbi, Porch, Gir, 
Najira and Oomardha sanctuaries and national 
parks. 

Plorican—It has a very limited distribution 
probably in Orang in Assam. 

Mouse deer—This animal is being given 
protection at Molem, Dalma, Borvilt, and 
Simlipal wildlife sanctuaries. 

Wild ass—The only sanctuary where it is 
getting protection is in Rann of Kutch. 

Musk deer—This animal is getting protec¬ 
tion at Dachigaon, Rajparian, Cbimnai, Robru, 
Tundah, Talsa, Kinnarnur and Rajgarh W. L. 
Sanctuaries. 

Ibex, Bhontl and Markhor^At the sanc¬ 
tuaries at Rohru, Tunda, KUgli, Kelatop and 
Khajyor this animal is getting protection. 

Swamp deer—At Kanha, Kaziranga, 
Dudwa Parks this animal has been safely 
breeding. 

Flamingo— This bird is to be seen over a 
limited, area in Chilka and Nalsaravar. 
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Pelican—‘This bird is to be seen at Chilka, 
Kolteru and Nelapattu W. L. Sanctuaries. 

Hangul—^This animal is to be seen only 
at.Rajparian sanctuary in Kashmir. 

Narcondom hombiil—^It is to be seen only 
at Narcondom island sanctuary. 

Robber crab—In the south sentinel island 
this Crustacea can be seen. 

Brow antlered deer—Keibul Larajao Natio¬ 
nal pak in Manipur is the only home of this 
deer. 

Great Indian Bustard—This bird can only 
be seen at Bustard WLS in Maharastra, Desert 
WLS at Rajasthan, and at Ranebennur WLS 
at Karnataka. 

Golden langur—Only to be seen at Manas 
WLS and to be west of the Sanctuary. 

White tiger—It no longer can be found in 
forests. 

Ontstanding features of a few Nattonal parks 
and Sanctuaries 

Of 222 wildlife sanctuaries and national 
parks of the sites have special features as 
(i) Wide coverage of latitudinal, longitudinal 
and altitudinal ranges, (ii) High density of 
animals species, (iii) High density of indivi¬ 
dual species, (iv) Rich floral species and (v) 
Diversities of sites—These qualities may be 
found in many parks sanctuaries, but some 
special sites are: 

Kanehar^fimgha national park in Sikkim —It 
fulfils the above qualities (i), (iv) and 
(v). Snow leopard, clouded leopard, 
binturong, red panda, tibetan wild ass, 
blue sheep, takin, musk deer, marble cat 
and myriads ^of insects, butterflies and 
moths and birds are special feature of 
this sanctuary. 

Namdhapa ff^LS in Arunachal Pradesh—It also 
fhlfils the condition as the aforesaid 
one. 

Cwbott nattonal park—K fhlfils the aforesaid 
requisites <ii) (iiii (iv) and (v). 

rcwrye—It fulfils the qualities 
(h^ei^(v). 


Katdia national park—It fulfils the qualities 
(ii), (iii), (iv), and (v). 

Mandadevi, Kadarnath and Valley of floners 
sanctuaries—Thtse fulfil requirements (i), 
(iv), and (v). 

Sunderbans tiger reserve—It has the qualities 
(ii) to (v). 

Kazlranga national park—It fulfils the require¬ 
ments (it) to (v). 

Bandipur-Wynad-Nagarhole and Mudumalai 
WLS complex—Probably one of the best 
sites fuli'tlling all the conditions. 
Abundance of chital in Palamau, Kanha, 
Corbett and Bandipur, Sambar at Ranthan- 
bhore. Swamp deer at Kaziranga and Dudwa, 
Hog deer at Kaziranga, and wild buffalo at 
Kaziranga are some notable features. 

Wildlife Research 

Research in the field of wildlife is still in 
the incipient stage. The study of varieties of 
flora and fauna, their interaction symbiotic 
relationship, diseases, breeding etc. offer rare 
opportunities for research. Few countries in 
the world will be able to offer such diverse 
opportunities. 

DecUne la animal species and regression 

During the last few centuries the vertebrate 
fauna has reduced considerably. Their com¬ 
position was more complex. The intimsity 
of this impoverishment is high. There has 
been qualitative and quantitative decline in 
the number of genera and individuals. Of 
species leading to a high degree of regression. 
The degree of such regression surpasses that 
of faunal impoverishment. 

Mean fkunal regression has been calculated 
by Dr. A. K. Mukhmjee of ZSI in his paper 
entitled **Soffle examples of recmit Faunal 
impoverishment and regression" (1^4). He 
has found out that the rate of regression is 

90%. Ho used the formula 

where (^-coefficient of faunal regression; 
R—size of the former distribution range in sq. 
km.: represent si^ in sq. km. 
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Why coBsmatloii programne ? 

Flora and fauna are an integral part of the 
vast natural resources which are in perfect 
balance with each other. Efforts are being 
made to create vast areas of biosphere reserve 
primarily for the protection of the plant gene 
resources. The massive human population 
explosion and technological innovations have 
upset the balance. In the conservation of 
wildlife, air, water, soil, and living organisms 
are being conserved. Innumerable plant spe* 
cies are also being protected. The conser> 
vation has intrinsic cultural and scientific 
value. UNESCO’S 'Man and Biosphere* pro¬ 
gramme is concerned with these conservation 
problem and conservation education. In this 
country the population pressure and extension 
of agricultural land for optimal food produc¬ 
tion have overshadowed the conservation 
needs. Ecological principles have npt received 
the attention as they should get. Indiscrimi¬ 
nate hunting and food scarcity have intensified 
the capturing of animals, birds, snakes, lizards, 
frogs and even insects for the purpose of pro¬ 
tein food. 

Fish population and other aquatic life have 
been also depleted owing to shrinkage of aqua¬ 
tic sites. However it is well to mention here 
that the faunal wealth in the tropical and 
high humid temperature condition has been 
responsible for creating a very stable system 
in our country in which climate, soil, vegeta¬ 
tion and fauna exist in an extremely complex 
state of dynamic equilibrium. Wildlife which 
is the faunal component of the ecosystem is 
closely associated with vegetation. But mono¬ 
culture of economically important species tends 
to destroy the diversity of flora and fauna. 

Lack of strong policy 

There has not been a' clear environmental 
poli^in this country. Of late governmental 


and non-govemm»tai agencies have been in¬ 
volved in the protection of environment. There 
has not been adequate public awareness of the 
importance of plant and animal life, of geolo¬ 
gical features scenic beauties bearing on our 
national life. People should be made aware of 
the utility of wildlife reserves which are not 
luxury but a crying necessity. The introduction 
of wildlife protection Act of 1972 has been a 
strong and useful step in this direction. Wild¬ 
life acts of 1873,1878,1932, 1933, and setting 
up of Indian Board of wildlife (19S2) are also 
bold steps in conservation effort. 

A great stride in conservation effort 

Of late conservation has become an integral 
part of all development programme in this 
country. Ecological consideration are being 
given adequate attention while undertaking all 
developmental works. Clear guidelines have 
been formulated in this regard. Ail planning 
and executing agencies have been instructed 
to preserve all natural resources while deve¬ 
loping it A separate Department of Environ¬ 
ment has been setup which controls all en¬ 
vironmental problems including the wildlife 
wing of the forestry sector. 

Efforts of the state governments to con¬ 
serve and rehabilitate various species of wild¬ 
life in diverse sites have been commendable. 
Wildlife protection laws provide severe punish¬ 
ment for the law breaking and poachers. Yet 
the lure of the rhino horns as aphrodasiac, 
tiger, leopard and lizard skins for high 
commercitd value, snakes, frog, turtle and 
birds of protein food has induced a large 
group of people to take poaching. As such 
the final battle of conservation of wildlife is 
yet to be won. The guiding philosophy of 
development should be 'development without 
destruction.* * □ 
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PLANNING FUTURE STARSHIPS IN SIBERIA 

V. IVANOV* 


SotM NkatMt of the Sibcrlu dtjf of Knsaoywik we condnetiiig • scrlea of MdqM nperlmcBti 
00 a device mmed BIO. Tbeie have very important bearing not only for More, fiver>loag tpace 
voyagee hot alao as a SMdel for proper organisation of biosphere on the Earth. 


C AN one go on a space mission lasting for 
many months without leaving the Earth ? 
Scientists of the Siberian city of Krasnoyarsk 
say they can. 

A day before the Soviet-Indian space crew 
came back home from orbit a so fat unpre¬ 
cedented experiment also ended here. Nikolai 
Bugreyev and Sergei Alexeyev, two young 
Soviet scientists, had spent five months in an 
airtight device called the Bios. Experts claim 
that such a period of time would be needed by 
a spaceship to reach the Mars from the Earth 
and cover a third of the. distance on its way 
back. 

Lannching of the Experiment 
The experiment was launched on November 
II, 1983 at 14 hours Moscow time, as Nikolai 
and Sergei entered the Bios camera having a 
valume of 300 cubic metres. A thick metallic 
door was locked behind them and sealed, so 
that nobody could intrude and disturb the 
researchers isolated from the rest of the world. 
It was decided that the door would be opened 
only in case of emergency. The only things 
the two inhabitants of Bios were getting from 
the outside world were electricity and TV 
broadcasts. During the last few days spent in 
the camera they developed a keen interest in 
televised reports from outer space covering the 
Soviet-Indian joint mission. “Of course, 
Nikolai and Sergei admitted later, “we sort of 
envied the real cosmonauts, but we knew there 
umre a lot of reasons for which they could 
envy us, too.” 

For many years now the staff of the 
Krasnoyank Institute of Biophysics of the 
USSR Academy of Schfhees, Siberian branch, 
has beett deducting research into problems 
pwtjUidiig to th® Barth*s biosphere. Some 
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results have been very impressive and won the 
Institute international appreciation. Siberian 
scientists conduct a large amount of research 
to solve the problems related to long staying of 
man in outer space, that is in a closed habitat. 
The first researches on the above problems 
started here in 1961, right after Yuri Gagarin’s 
first flight into outer space. Academician 
Sergei Korolyov, the chief designer of all 
Soviet space vehicles at that time, was always 
interested in the results of research. A long 
chain of experiments had resulted in the deve¬ 
lopment of a rare apparatus named Bios 
meaning “life”. While living inside the device 
for various time periods, scientists got the 
opportunity to learn to provide themselves 
with vegetable and grain foods and all other 
components required for a normal life. 

Several varieties of wheat and vegetables 
are grown here on special plantations known 
as phytotrons. During the first few experi¬ 
ments, vegetable and grain foods made 30 to 
40 per cent of the researchers’ daily rations. 
In the last experiment ended on April 10 the 
share was doubled. 

Based on substance Cycle 

Commenting on the nature of the experi¬ 
ment, Joseph Gitelzon, Alternate Member of 
the USSR Academy of Sciences in charge of 
the project, said : “Our work is based on the 
principle of substance cycle in Nature, the 
chief mechanism that enables man to live on 
the Earth. Our experiments are fundamental 
and directly related to space flights. But we 
do not focus on prolonged space flights over 
large distance alone. Our experiments have 
a general biological implication, which has 
helped us arrive at a sad conclusion that life 
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on the Earth has not yet been organised pro¬ 
perly. There are yet a lot of tensions, in some 
parts they result from overpopulation, in others 
—from bad crops, etc. Meanwhile, Nature 
alone is not to be blamed for that. It appears 
extremely important to us to learn to use the 
Nature whose potential is virtually unlimited. 
For example, in the Bios we can reap in up to 
six harvests of wheat per year. Yet this is by 
far not the only thing that Bios can help us 
do. Our methods for fast growing of grain and 
vegetable crops are being used by the leading 
selectionists of the country for developing new 
varieties. One should realise that mankind 
is facing the task of thoroughly studying the 
substance cycle and learning to control it.” 

Nikolai Bugreyev, for one, has spent 
altogether 13 months in isolation, including the 
Bios experiment. Cheerful and energetic, he 
talks willingly about his impressions and 
compares his previous experiments with the 
one that has just been over. During the 
previous experiments in Bios, the researchers 
had 13 square metres of arable land per head. 
In the last experiment the space was doubled. 
As yields went up, dally rations improved to 
include new produ:ts, such as peas and turnip- 
rooted cabbage. 

"It’s the first time I have been involved in 


sudi an experiment,'* said Sergei AJlexe^dv. *1 
hardly noticed how time passed. We had a 
lot of interesting work to do, so we did not 
use simulators as a cure against hypodynamy. 
We did not have them at ail. We just worked. 
Apart from medical examinations of ourselves, 
we had to take care about plants, reap in 
harvests, bake bread, cook various dishes of 
plants and products that we had taken along. 
We were also writing diaries and reading 
much. Sometimes we were allowed to talk 
with our relatives. Although we were cons¬ 
tantly watched by physicians, their interference 
was not necessary. Both of us revealed a good 
psychological compatibility and an ideal 
health.” 

Nikolai and Sergei invited this corres¬ 
pondent to enter the Bios. The first thing I 
felt when I came in was the fresh air full of 
ozone blowing in a light breeze. It was as if 
I was walking across a field on a fine summer 
day just after rain. In the dwelling premises 
there are two well-appointed single compart¬ 
ments, a kitchen-cum-dining room and an 
armchair. Siberian scientists are of the opinion 
that future starship will be fitted out in a 
similar way to lessen psychological tensions of 
the crew and enable them to endure a long 
separation from the Earth. □ 
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THfi W6RLD PREPARES TO MEET itALLEY’S COMET 

B. B. BALIOA* 


S INCE the last several years, man, the world 
over, is preparing to meet and probe Halley’s 
comet which is coming very close to the Earth 
in 198S>86. The scientific community all over 
the world is united in this common purpose 
and hopes to understand more about such 
objects which stray into our solar system. The 
origin of these is still unknown. 

Comet Halley, was last seen in the sky in 
1910 and it comes every 76 years, quite close 
to the Earth. Mao has made much progress 
in these 76 years, both in science and techno* 
logy. Thus the preparations are rather elabo¬ 
rate. The Soviet Union will launch on Decem¬ 
ber IS, 1984, the first of the space probes to 
intercept Halley’s comet in< March 1986. The 
first Soviet Space craft Vega-I will be followed 
six days later by an identical spacecraft Vega- 
II. Japan plans to launch two identical space 
probes on January Sth and August 14th, I98S. 
The European Space Agency’s Comet Halley 
probe—Giotto will go up on July 2, 1985. 

The Soviet Union is launcing its probes a 
bit early because they will pass Venus on their 
way to the comet. Originally these probes 
were intended to probe planet Venus and were 
similar to the long line of successful Soviet 
probes to that planet. Remember the Venus- 
13 and 14 crafts that took the first colour pho¬ 
tographs of the planet surface, back in 1982 
and Venus-lS and 16 crafts that have been or¬ 
biting around Venus for over a year now ? 

Originally aimed to explore Venus, the 
Soviet astronomers rt^alised that the main space 
craft after passing Venus would come to 
Halley's comet, after it had circled the Sun one 
and a half times. The scientists, therefore, 
altered the mistion to include both Venus and 
Halley's comet (the name Vega is a contraction 
of VjBnus-HaUey: the letter H transliterates 
into. Russian as an aspira^ ‘G’). This Rs. 140 
er^s pair of Vega probes mission involve 
i^yofthe Rnropmm countries besides the 
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Soviet Union. They are Hungary, Poland, 
Czechoslovakia, Bulgaria, East Germany, 
Austria, France and West Germany. 

The two crafts are scheduled to be launched 
on the Soviet Proton rockets in this month 
and will reach Venus on I4th and ISthJune 
next year. As the main probes pass the 
planet they will drop a lander craft which 
will release a balloon as it descends into the 
thick clouds of Venus. The balloon, which is 
expected to survive about two days, will pro¬ 
vide new data on the hot and dense atmos- 
sphere. The landing craft itself will descend 
by a parachute from a height of 60 km, taking 
measurements of the atmosphere on the way 
down. On reaching the ground it will investi¬ 
gate the composition of the surface by irra¬ 
diating it with x-rays and gamroa*rays (activa¬ 
tion analysis of the soil). One may recall that 
the American Pioneer probe had indicated that 
Venus had active volcanoes and the Vega results 
are expected to increase our understanding of 
volcanism of Venus by correlating the surface 
composition analysis with topography revealed 
by radar. 

The present craft which will pass Venus at 
a distance of 30,000 km, will use the planet's 
gravitational field to pull them into a new 
orbit, which will take them beyond the orbit 
of the Earth before meeting comet Halley in 
March 1986. As Vega-I will be the first probe 
to reach the comet, Soviets have agreed to 
release the data that it gathers immediately to 
other countries involved in Halley’s mission. 
This is especially important to the European 
scientists whose probe Giotto will be aimed at 
the nucleus of the comet, which is hardly a few 
kilometers across and it is not possible for the 
telescopes on the Earth to see it directly. The 
information on Vega-I which wHl pass the 
comet at a distance of 10,000 will allow 

* Saiiit Institute d NudMT Physics, Calcuttt. 
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European scientists to redirect Giotto to within 
100 km of the nucleus, the final correction to 
be made in the orbit just two days prior to its 
encounter with the comet. 

Each Vega craft which wiil fly-past at a 
relative speed of 78 km/sec, is sturdily huilt to 
withstand the impact of particles of dust in the 
comet’s gaseous head. The rather large solar 
panels are capable of providing power for all 
the instruments during the probe’s rapid fly¬ 
past. The camera platform of the crafts can 
swivel to watch the comet in its flight. Besides 
several instruments on the craft will investigate 
the comet’s dust and gas. A novel dust counter 
will record the amount of dust simply by hear¬ 
ing the impact of dust particles on a special 
plate. Another instrument will measure the 
composition of the plasma which results when 
the high speed impact vapourises the'dust. The 
Vega crafts are also equipped with inystruments 
to measure the comet’s magnetic fields, low 
frequency radio waves generated in the field 
and the composition of the comet’s gases. 

Some more details about the instruments 
on board these two crafts is available. Mounted 
on the camera platform are a pair of identical 
telescopes each with a mirror 14 cm across, 
which will feed radiation to two complemen¬ 
tary instruments. One of them will look at the 
spectrum and at the polarisation of light from 
the comet's nucleus which will enable to study 
the light reflectivity from the dust particles and 
to measure the speed of emission of various 
gases from the nucleus. The second telescope 
will focus the radiation on to an infra-red 
detector and allow the astronomers to estimate 
the temperature of the comet’s nucleus, the 
dust streaming away from it and may provide 
information on some of the molecules emitted 
by the nucleus. 

The two cameras on each platform will send 
back the first ever close-up images of a comet’s 
nucleus. The wide field camera sees a region 
about 4” across ; this is about eight times the 
apparent size of the Moon seen from the Earth. 
The pictures are expected to give a good view 
of the comet’s gaseous head«(also called coma) 
and it will, reveal the position of the nudeus 


in the head. This camera’s view will then guide 
the platform so that the narrow field camera 
with a view only of 0.5" across, can look 
directly at the nucleus ; this camera should see 
details as small as 200 m across on the surface 
of the nucleus. As the camera is equipped with 
different filters, it will be possible for the astro¬ 
nomers to combine the various images and 
construct a unified colour picture of the centre 
of the comet. 

The analysis of the data from the first craft 
will be utilised by the Soviet scientists to swing 
Vega-II closer to see finer details in the nucleus. 
If Vega-I finds little problem with impacts 
from dust at a distance of 10,000 km it will be 
possible to manoeuvre Vega-IT to within 3000 
km, which will enable it td resolve details in 
the cold nucleus only about 70 km across. 

The day before Vega-II’s encounter with 
the comet, two Japanese crafts will be simul¬ 
taneously probing the comet from a consider¬ 
ably longer distance. Like the Soviet ones the 
two crafts Japan plans to send are externally 
similar: each weighs 150 kg and will spin once 
every 12 seconds in space. The first one to 
be launched on January 4, 1985 is MS-T5 
which is mainly to test their rocket—the M-3S2 
—the probe’s own small rocket, its communi¬ 
cation systems to control the probe’s attitude. 
The experience gained will be fed in preparing 
the second launching with the probe—Planet-A 
in August 1985. However, both will have its 
rendezvous with comet Halley on the same 
day in 1985. Since a single probe will not 
be able to carry all the equipments that the 
Japanese scientists want to use in studying the 
comet, the. MS-TS will carry a magnetometer, 
a low frequency ipceiver to investigate radio 
waves in the surtpunding plasmas, and a 
detector to study the solar wind. The'MS-TS 
will approach just about 4 million kilometers 
to the comet and will investigate how the 
solar wind down stream of the comet to 
perturbed by the presence of Halley’s comet. 
It win be possible to compare data collected 
with Htat obtained at the ehd of Man^ 1986 
from KASA'^i: international coi^t'iaptb^^ 
that is expected to pass 30 ^ion doitlii* 

scn^kz ANDcuLTURs, 


346 



tream of Halley’s comet. The Planet*A probe 
will carry a more sophisticated vacuum 
oltra*violet camera and will pass much closer 
(200.000 km) from the sun<faciog side of the 
comet. It will take ultra<violet pictures of 
the nucleus of the comet. The plasma energy 
spectrum analyser will measure the three 
dimensional distribution of ions and electrons 
of the solar wind as well as those emitted from 
the coma of the comet. 

European Space Agency is sending its own 
mission Giotto which is expected to fly right 
into the comet’s centre. However, as stated 
earliefl, ia>orbit manoeuvring will be necessary 
with proper feed-back data from Vega*l. If 
everything goes on well Giotto may reach 
within 100 km of the nucleus and transmit a 
lot of information about the nucleus for the 
first time. The astronomers are confident to 
collect a lot of information from this time’s 
apparition as all the missions, though from 
dififierent countries and groups, are comple¬ 
mentary rather than competitive. The coopera¬ 
tion and coordination which is good so far is 
expected to continue till the end. 

Edmund Halley, after whom the comet is 
named, might never have thought in his wildest 
fancies that the bright object that he observed 
in 1682 would bring him fame over the 
centuries. Its appearance every 76 years just 
renews this memory. However, with its deter¬ 
mined regularity and checking with the avail¬ 
able astronomical records, this has been traced 
back to as early as 66 A.D. It should be noted 
that these were alt naked eye observational 
records. 

The highly elliptical path of comet Halley 
around the Sun carries it well beyond Neptune’s 
orbit to just within Venus*. The comet’s 
orbital plane is inclined 18" to the Earth’s and 
its motion is retrograde (in the opposite 
direction from the planets). Thus Halley’s 
orbit lies near our own for an extended interval 
before and after perihelion (the comet’s closMt 
approach to the Son). 1^ more than a third 
of; appariUoa 111 the iidtt 2QQ0 yean, comet 
Ipithia 0.2 airtionomloal units 
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the reason why the visitor had been so well 
documented throughout all the history. 

On the basis of the geometrical circums¬ 
tances of past Hailey apparitions, experts on 
comets divide the encounters into three broad 
catagories : Type I: The comet comes closest 
to the Earth on the inbound leg of its orbit 
several weeks before perihelion. It first becomes 
visible as a slowly brightening object in the 
morning sky far removed from the Sun. At 
such returns the comet lies at far northern 
declination and is very well placed for observa¬ 
tion from the Earth’s northern hemisphere. 
Following the comet’s closest approach, it 
moves into the Sun’s glare where it typically 
remains until has faded well beyond the naked- 
eye threshold. Type 11: Closest approach 
to Earth occurs within a few weeks of 
perihelion. In this case Halley usually appears 
rather suddenly in the morning sky bright and 
fully developed. It then falls back rapidly 
towards the Sun and reaches conjunction 
well north of it. Becoming an evening object, 
it quickly attains maximum eastern elongation. 
As the comet fades it all descends into the 
evening twilight and is lost. Type Ill: Halley 
passes closest to the Earth some weeks after 
perihelion. At first it is on opposite side of 
the Sun as seen from the Earth, and its 
approach is hidden from view. No naked- 
eye observations are possible until a week or 
two following perihelion passage. Then 
suddenly Halley rises out of the morning twi¬ 
light, bright and sporting a long tail. The 
comet’s track across the heavens strongly 
depends on whether closest approach occurs 
inside or outside the Earth’s orbit. In the 
first case the comet will return to conjunction 
with the Sun and will reappear as an evening 
object. In the second case it will drift from 
the morning sky and into the evening sky. 

Either kind of type 111 apparitions is fv 
more spectacular than type 1 or 11. Approach¬ 
ing the Earth the comet becomes brilliant. 
Its huge dust tail, subdued before pertheiion, 
stretches scores of degrees aoross the sky. 
Unfortunately the type 111 appearances occur 
in the springtime in the northem hemisphere, 
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where twilight often can be a serious hind¬ 
rance. 

The current apparition of comet Hailey is 
unique ; it closely resembles type III, but does 
not fit neatly into any of the three types. With 
the perihelion occurring on the far side of the 
Sun, the 1985-86 apparition will result in two 
moderately favourable passages by the Earth 
instead of only one. The first on the comet's 
inbound leg will favour the northern hemis¬ 
phere observers. The second with the comet's 
outbound and somewhat closer to the Earth, 
will be a southern hemisphere event. 

What do we kno\^ about comets? We 
know that the cometary activity is transient. 
It gets bigger, brighter and develops tail as it 
approaches the Sun. It is at its full glory when 
it is closest to the Sun. ft fades as it recedes 
from the Siin. The material in the tail of the 
comet must come from the core of the comet 
which is called the nucleus. 

It is believed that the nucleus of the comet 
consists mostly of frozen gases, such as H, 
C, N, and O and frozen water molecules mixed 
with dust (silicate particles). The solar beating 
liberates the frozen gases and dust which 
expands outwards in spherical form (called 
coma) and extends upto . 10> km. The dust 
particles in this cloud reflects solar radiation 
and makes it visible. Surrounding the coma 
is a halo of hydrogen gas extending upto 10* 
km. Ultra-violet sensitive instruments can 
easily spot it. Solar radiation which exerts 
pressure on the dust particles pushes them 
away from the Sun which gives rise to a tail. 
Solar radiation is also resp lusible for breaking 
the original molecules released by the nucleus 
and ionises them. These charged particles are 
swept out of the solar wind (stream of charged 
particles coming out of the Sun) and a second 
tail called plasma tail is formed. The charac¬ 
teristic light emitted by the ionised gases 
makes visible the plasma tail which extends 
upto 10* km. Thus every time a comet eaters . 
Uie solar system the nucleus looses material 
which is finally dispersed into the solar ^stem. 

The origins of the comets is not fully 
understood. However, the spectroscopic data 
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supports the hypothesis of solar origin. It is 
believed that they were formed at the same 
time as the Sun and the planets. Thus study¬ 
ing the material of the nucleus of the comet it 
may give a clue to the original solar nuclear 
material. There are other questions too to 
answer, especially about the spin. It is hoped 
that in the 1985-86 apparition many of these 
questions will be answered as the direct probe 
can go quite close to the nucleus of the comet. 

It should be remembered that during the 
1910 apparition of the comet Hailey the 
British scientist, Evershed had taken a number 
of photographs of the comet from the Indian 
soil at the Kodaikanal observatory. These 
valuable photographs are s|ill used as a guide 
for the comet’s imminent apparition. Besides, 
several volumes of data collected at that time 
are presently available at the Hyderabad obser¬ 
vatory. 

In July of this year a two days workshop 
on 'Observing of Comet Halley’ held at the 
Indian Institute of Astrophysics, Bangalore 
coordinated the Indian efforts. The scientists 
directly involved in the observation of the 
comet met and discussed their research and 
explored the possibility of cooperative pro¬ 
gramme. The forty odd participants came from 
various institutes, observatories and univer¬ 
sities. Studies will be carried out by the three 
major observatories in India, namely the 
Indian Institute of Astrophysics in Bangalore, 
Osraania University in Hyderabad and the 
Utter Pradesh State Observatory at Nainital. 
These will be supplemented by the observa¬ 
tions carried out at the Punjab University in 
Patiala and the Positional Astronomy Centre in 
Calcutta. The three observatories mentioned 
earlier will also make available the data about 
the position of the comet (measured by photo¬ 
graphing it at regular intervaisyo the scientists 
in the USSR and in exchange will get the 
scientific information on the comet collected 
by the two space probes. 

Indte will also collaborate In the Iht^ 
national Hhiley Witdt'IlHW) set liR by ttrs 
I^ational Aeronantios ai^ Space Adininis^ 
tioh (NABAX UliA. fol codrifiharint^^; 

sqBNCB ANp cuipturb, 



various obsevations. This worldwide net¬ 
work of observatories is to make observations 
to cover the entire orbit of the comet as it 
approaches and recedes from the Sun. Indian 
observatories wiil be critical in this link as 
there are no other observatories in this region. 
The membership of IHW (professional and 
amateurs) has risen from 875 to 1295 in 47 


countries. Thus IHW will be a focal point 
for exchange of information, discussion of 
common problem and mutual support to 
enhance the overall scientific returns from 
various space missions to the Halley’s comet. 
It is in fact, the global effort to explain 
Halley’s comet as completely as possible during 
its present apparition. □ 


RADHA GOBINDA CHANDRA—AN ASTRONOMER, 
UNRECOGNISED IN HIS OWN COUNTRY 

RANATOSH CHAKRABORTl* 


I T is strange to think that a petty clerk of a 
Govt. Office every day after his day’s hard 
toil is observing the stars and planets of the 
night sky. But it is true in the case of Radha 
Gobinda Chandra, originally a podder (coin 
tester) of a collectorate office whose astro¬ 
nomical observations were once widely appre¬ 
ciated by the astronomers.:of Europe and 
America. 

Radha Gobinda Chandra was bom in 1878 
at Bagchar of Jessore, now in Bangladesh. He 
was brought up in his maternal uncle’s house. 
His academic career was short and simple. He 
did neither acquire any university degree, nor 
go to any college. Surprisingly, he did not 
even pass the Entrance Examination. At the 
age of 21 he joined the district collectorate of 
Jessore as a podder with a monthly salary of 
rupees fifteen only. 

Although be had shown nothing bright in 
his early academic career, Radha Gobinda was 
a serious reader at home. He utilized fully the 
academic atmosphere of his maternal house. 
In his boyhood he read a book—’’Brahmanda 
Ki Prakanda” (How vast is the Universe) 
edited by Akshoy Kumjir Dutta, which made 
Radha Gobinda to take'a keen interest in the 
sky. Moreover, Kalinath Mukbopadhya, a 
pleader of Jessore and an amateur astronomer 
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drew him nearer to astronomy. Consequently, 
Radha Gobinda, with the help of a simple 
binocular and naked eye started to observe the 
celestial bodies. Meanwhile, in 1910 Halley’s 
comet appeared. Radha Gobinda took the 
opportunity, and he published two articles in 
Bengali about the comet in a magazine 
’’Hindu”. At that time he came into contact 
with Jagadananda Roy of Santiniketan, who 
suggested that he should collect a telescope. 
Radha Gobinda purchased a three inch refrac¬ 
tor telescope from London at the cost of 
Rs. 257 and 6 paisa. Now, with great enthu¬ 
siasm he started his astronomical observations 
and came in touch with the astronomers of 
Europe and America. 

His life-long researches were wide spread 
in various astronomical phenomena, like vari¬ 
able stars, occultation of stars, nova, meteors, 
eclipses and so on. But most of his contribu¬ 
tions to foreign journals were on variable stars^ 
His outstanding contributions in the field oP 
variable stars helped to a great extent in the 
classification of variable stars. Adequate refie- 
rence of which are in the abstracts of Astro¬ 
nomy and Astrophysics and also in the books 
and journals. 
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Radha Gobinda was the first, not only in 
India but in Asia, to observe a new star on 
June 7 of 1918 in Aquila constellation. 

From the remnants of his old records, it 
appears that astronomers of Western countries 
attached great importance to the observations 
made by Radha Gobinda. One of the letters 
written from Harvard College Observatory on 
January 17, 1920 states—"The observations 
which you contributed are very good and we 
hope you will continue to send them each 
month". Similarly, the secretary, AAVSO 
(American Association of Variable Stars Obser* 
vers) on May 29, 1920 wrote to Radha 
Gobinda; "Thank you very much for the 
splendid list of observations of variable stars, 
which you have been sending to the AAVSO". 
A letter from British Astronomical Association 
dated the 27th Dec. 1923 states—"Your ex¬ 
cellent observations and remarks are always 
much valued by this section, and I hope we 
may continue to enjoy your hearty and enthu¬ 
siastic support". Besides this. Harvard Obser¬ 
vatory published his photograph in their pub¬ 
lication which can still be seen at his last resi¬ 
dence at Barasat, near Calcutta. Moreover, 
to help him in his observations, Harvard Obse^ 
vatory presented him with a 6^' reflector tele¬ 
scope in the year 1926 which was sent to 
Bagchar, all the way from America. Soon 
afterwards, the Education Department of 
France honoured Radha Gobinda Chandra by 
confering on him the honourable title of 
"OfiScer d* Academic Republique Francaise". 
The title and a medal were forwarded to Radha 
Gobinda by the Consulate General of France 
at Calcutta on 1st August 1928. In recognition 
of the merit of his scientific observations, 
British Astronomical Association, Harvard 
College Observatory; Lyon Observatory, 
^France; American Meteor Society ; American 
Museum of Natural History, offered him mem¬ 
bership, and he accepted their offer. In 1950, 


12th Dec. the Harvard Observatory wrote a 
letter of appreciation to Radha Gobinda, a 
part of which is mentioned here: "The Ame¬ 
rican Association of Variable Stars Observers, 
with headquarter at the Harvard Observatory 
is honoured to salute you as one of its impor¬ 
tant contributors from abroad." 

At the fag end of his life when Radha 
Gobinda could no longer take observations, he 
approached individuals and organisation to be 
the custodian of his telescope mentioned 
earlier. At the instance of the Harvard Obser¬ 
vatory, the telescope was ultimately handed 
over to late Dr. V. Bappu, the then Director 
of the Indian Institute of Astrophysics, Banga¬ 
lore. It is however, not known whether the 
telescope which contributed so much in the 
observation of variable stars through the meti¬ 
culous efforts of Radha Gobinda in the past is 
still in operation in one of our Indian Obser¬ 
vatories. 

Apart from all these, Radha Gobinda 
should also be remembered in our country for 
bis outstanding contributions to the Calendar 
reformation movement, on which he published 
some valuable articles. He was actively asso¬ 
ciated with this movement, but detailed 
history of his contribution is not available. 

He wrote some popular books on Astro¬ 
nomy but only one of them on comets 
("Dbumketu" in Bengali) was published and 
perhaps is one of the authentic books on the 
subject—the rest are till in manuscript form 
and deserve consideration for publication. 

Radha Gobinda is no longer with us. He 
died at the age of 97 on 3rd April, 1975. It is 
unfortunate that no serious attempt has so far 
been made to explore the complete works of 
Radha Gobinda Chandra. Although his life 
should serve as a beacon light to every serious 
voyager in the domain of science and know¬ 
ledge. □ 
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Nobel Prizes: 1984 


PHYSICS 

Nobel prize for 1984 in Physics has been 
awarded to Carlo Rubbia and Simon van der 
Meer jointly, both from the CERN for their 
decisive contributions to the large project 
which led to the discovery of the field particles 
W and Z, communicators of the weak interac¬ 
tion. 

They, by their discovery, confirmed the 
unification of electromagnetism and the weak 
nuclear force. The formulation of the theory 
of weak force before 50 years by Fermi opened 
a new era. in nuclear physics. Attempts to 
unify weak force with the electromagnetism 
theoretically are recent and the electroweak 
picture formulated by Sheldon Glashow, Abdus 
Salam, Steven Weinberg through the gauge 
theory earned the Nobel award in Physics for 
them in 1979. The theory predicted the exis¬ 
tence of the particles Wi and Z® of masses 
83.0 ± 2.9 Gev and 93,8 ±2.5 Gev respec¬ 
tively. To find these particles is not a trivial 
task, since it would require a very high energy 
accelerator, not existing in any laboratory. It 
was not very strange when a renowned experi- 
msntalist remarked on the award of 1979 
Nobel award that *Are they going to give back 
the prize, if these particles are not found ?’ 

Thanks to the proton-antiproton collider 
at CERN which produced these particles in 
1983. 

Rubbia was the driving force of the experi¬ 
ment at CERN. In 1976, he proposed the 
Permilab authorities in USA to modify their 
accelerators to proton-antiproton collider. The 
proposal was faced some disfavour. At CERN. 
the idea was favoured by the then Re«»rch 
Director-General Leon Van Hove and the 
Executive Director-General Sir John Adams. 
During 1976-80, the term of their office, they 
had the orocial roles in phshiog the Antiproton 
fffojeet at CERN. 

The concept of colliding beam to avoid 
the knock on energy loss by head on collision 
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into one another is a bold step for energy in¬ 
crease in accelerator technology. Electron- 
positron colliding beams with the same magnet 
in Orsay by Bruno Touschek and at Stanford 
by Richter were the pioneer experiments in 
this direction. The team led by Kjell Johnson 
at CERN built the Intersecting storage rings 
(ISR) for two proton beams. From the posi¬ 
tron-electron collider experiment, it was 
obvious to apgly the technique for proton- 
antiproton collision in the same magnet 
ring in which particles circulate in rautally 
opposite direction. But the difficulties in 
producing intense antiproton beam make the 
experiment nearly impossible. The invention 
of stochastic beam cooling by Simon van der 
Meer made it possible for such intensification 
of antiprotons. In 1972, his first report on 
this technique applied to ISR was published in 
which he presented some quantitative estima¬ 
tion of the effect based on his observation. In 
a final test in, 1974, carried out in the ISR, it 
was enough to show that the idea of beam 
cooling, i.e. the reduction of the spread of 
particle energies around a desired value had 
succeeded. During 1976-77, a storage ring at 
CERN was converted to test the cooling tech¬ 
nique and was renamed ICE—Initial cooling 
Experiment. The rasults of the experiment 
obtained in 1977-78 were encouraging. Meer 
was responsible for inventing and applying 
the technique to the CERN super-proton 
synchrotron successfully to obtain an intense 
antiproton beam, which was the key to the 
experiment leading to the discovery of W 
and Z. 

Carlo Robbia was the driving force who^ 
conceived the experiment and its over-all 
scenario in 1976. He was responsibte for 
conducting a large team consisting of hundreds 
of people involved in the CERN lu^r-proton 
synchroton experiment leading to the discovery 
of W and Z. The team consisted of 130 physi¬ 
cists firom 13 research centres—Aachen, 
Annecy LAPP, Birmingham, CERN. Helsinki, 
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Queeo Mary College, London; College de 
France, Paris ; Riverside. Rome, Rutherford, 
Saclay, Vienna and Wisconsin. Um of the 270 
Gev proton collider to produce S40 Gev energy 
by proton antiproton collision and carrying 
the collision experiment in UAI code named 
after underground area in the excavated large 
cavern, was the responsibility of Rubbia. The 
Antiproton accumulator (AA), a storage ring 
for producing stochastic cooling for intense 
antiproton beam devised by Meer, was soon 
constructed by Roy Billingc and his team. In 
1978, another collision region UA2 was 
approved in collaboration with fifty physicists 
from Bern, CERN, Copenhagen, Orsay, Pavia 
and Saclay led by Pierre Darriutatc. 

In February 1981, the proton synchrotron 
at CERN accelerated antiprotons from the AA. 
At a Topical Workshop on proton Antiproton 
collider physics’ held in Rome from 12-14 
January 1983, evidence for observation of W 
particles by UAI and UA2 collaborations was 
announced. A few signals out of several 
thousand million proton antiproton collisions 
corresponded to the W particles decaying into 
an electron (or positron for W’^) and a 
neutrino. On January 20, Rubbia reported 
six W events in UAI and Luigi Di Leila 
reported four such events in UA2 tentatively. 
Rubbia was more convinced to comment 
“They look like W’s, they feel like W’s, they 
smell like W’s, they must be W’s’’. On January 
25, 1983, they reported their discovery in a 
press conference with an estimate of mass 
about 80 Gev in excellent agreement predicted 
by the electroweak theory. The theory pre¬ 
dicted the production rate of Z lower than W 
by nearly ten times. So the physicists had to 
push the collision rates higher to detect the 
decay product electron-positron pair or muon 
pair of Z. Success was achieved in no time and 
the discovery of Z was announced on June 1, 
1983 with its estimated mass nearly 90 Gev in 
line with the theoretical prediction. 

By the discovery of W and Z particles, 
which are bosons in character, man arrived in 
his quest to a crucial point to understand the 
universe. It is a step fokward to the still 
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undiscovered Grand Unification Theory, which 
assumes unification of the four forces namely 
gravitation, nuclear, weak and electromag* 
netism in the moment of bigbang creation of 
the universe. 

The discovery of W and Z is ranked 
among the greatest achievements ii^ the history 
of science. It has been made possible by high 
technological excellence and a team work 
unparalleled in the area of pure research. 

All the credits of the discovery go to Meer 
and Rubbia for which they are recognised 
with the Nobel Award for 1984 in Physics. 
Rubbia is SO and is a professor in the Harvard 
University along with his responsibilities in 
the CERN laboratory. He was born in Garcia 
in Italy. His father was an Electrical Engineer. 
Rubbia had hobby for electronics'in his boy¬ 
hood, which helped him in his scientific career. 

Meer was born in 1925 in Hague, educated 
in Engineering in Delft. He worked in the 
Phillips Company in Eindoven for sometime 
in electron microscopy. Since J956, he is 
in CERN and has specialised in accelerator 
Physics. ' □ 

S. B. Kamohapatro 

CHEMISTRY 

Prof. Robert Bruce Merrifield of Rockfeller 
University, New York City, U.S.A., has been 
awarded the 1984 Nobel Prize for Chemistry. 
The Prize Committee in their citation have 
stated that Prof. Merrifield has been honoured 
for his outstanding contributions in the fields 
of solid phase chemical synthesis. 

Merrifield started this work in the early 
sixties with regard to the synthesis of peptides. 
But long before Merrifield, scientists had tried 
to synthesis proteins in the laboratory. The 
steps they followed were: (i) protection of 
amino acid carboxyl group, ,<ii) formation of 
peptide bond, (iii) selective removal of $he 
amino terminal protecting group, (iv) elonga* 
tion of the peptide chain by repeating steps (ii) 
and (iii); and finally (v) removal of all protec¬ 
ting groups. This strategy is known as stepwise 
elon^tibn. 
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Peptides, as we know, are amino acids 
linked by chemical condensation of the amino 
group and the carboxyl group. In a liquid 
phase synthesis of these peptides is started 
with the initial amino acid with its amino 
terminal group protected. Then the second 
amino acid with its group protected is added 
and reacted with the first one under special 
conditions. This mixture, now contains the 
dipeptide and the unreacted amino acids. The 
dipeptide in the next step has to be isolated 
from this mixture, before it is used as the 
starting material for the tripeptide stage. 
Thus, it is seen that this type of synthesis 
would involve many difficult steps of isolation 
and reaction to synthesize a large peptide. 
The loss of material in each step would 
accumulate significantly. Till 1963 all these 
reactions had to be carried out in appropriate 
solvents and the products at each stage had 
to be purified by crystallisation. 

In 1963 Merrifield introduced a new concept 
in the synthesis of peptides known as ‘‘Solid 
phase peptide synthesis”. He suggested that 
the first amino acid be chemically bonded to 
a polymer and the peptide synthesis be carried 
out using the polymer support. In the early 
experiment, sytrene polymer beads with chloro- 
metbyl groups as cross linking groups, were 
used. The first amino acid (actually the 
terminal amino acid of the proposed peptide 
chain) was attached by its carboxyl group to 


the reactive site. Ifhe second amino acid with 
all but one of its reactive groups protected 
was activited and coupled to the first amino 
acid, leaving the protected dipeptide firmly 
bound to the support. When the desired 
peptide has been synthesised, it is liberated 
from the solid support. The solid could be 
filtered and washed thoroughly in each step. 
An automated process at the press of a button 
or control valve could remove all the excess 
reagents and any byproducts without the 
slightest loss of the desired peptide. 

In 1963 insulin, a small protein with two 
peptide chains of 21 and 30 amino acids was 
synthesized in Germany, USA and China. 
In 1965, the same protein was synthesized in 
Merrificld’s laboratory using automated solid 
phase peptide synthesizer. 

Several peptides and nucleic acids have 
been synthesized using this method. It is to 
be hopped that molecules related to insulin 
would be prepared in the near future which 
may exhibit greater activity for the treatment 
of diabetes. It may also be possible that more 
efficient synthetic enzymes may be found. 

Merrifield was born on July IS, 1921 at 
Fortworth, Texas. He got his Ph D. from 
California University, Los Angels. He is very 
fond of gardening. When he was told of his 
Nobel Prize award, he remarked *I can now 
spend the rest of my life in gardening*. □ 

RabinBanerJee 
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PJOTR LEON IDOVICH KAPITZA 

With the death of the renowned Soviet 
Physicist Peter L. Kapitza on April 8, 1984 the 
world of science lost its one of the great expo< 
nents and thus has suffered a severe loss. 



Pjotr Leon Idovich Kapitza 

Kapitza was boro on July 9, 1894 in Kron¬ 
stadt in Russia. His father was a military 
engineer and his mother worked in higher edu¬ 
cations and folklore research. Kapitza gradu¬ 
ated from the Petrograd Polytechnical Institute 
in 1918 and was a Lecturer there till 1921. 
There he began his scientific career in Joffe’s 
section of the electromcchaoics department by 
proposing a method jointly with N.N. Semenov, 
for determining the magnetic moment of an 
atom interacting with an inhomogeneous 
magnetic field. The method was the basis of the 
celebrated stern-Oerlach experiments in a later 
period. 

In 1921, Kapitza joined the Cavendish 
laboratory at Cambridge ,University to work 
with E. Rutherford. • There is a story about 


his admission to the group of students of 
Rutherford. At the first instant when Ruther¬ 
ford refused to accept him, he asked bow 
accurate Rutherford’s measurements were. The 
answer was that they were accurate to about 
3%. Then Kapitza’s arguments were that by 
admitting one more student, the charge of his 
total number of research students will be less 
than the margin of his error in measurements. 
Rutherford had, at that time, a galaxy of a 
large number of Researchers under him. With 
such witty argument of Kapitza, Rutherford is 
said not to hesitate any more to include him in 
his laboratory. Another story goes like this 
that Kapitza was in a contingent of Russian 
Scientists visiting Europe when he came to 
Cambridge to buy a precision galvanometer. 
Hiere he met Rutherford who was so impressed 
with his ideas that he offered him a place in 
the Cavendish Laboratory. Rutherford had 
ability of quick grasp of genius of a person in 
a first contact, through which on a similar 
occasion he could recognise Niels Bohr in 1921 
and offered him a Readership in Manchester. 

In 1923, Kapitza made here his experiment 
to observe the bending of alpha particles in a 
cloud chamber placed in a strong magnetic 
field. In 1924, he devised method for produc¬ 
ing very strong magnetic field and produced 
field up to 320 Kilogauss (32 Tesla) in a 2 ml 
volume. In 1928, he discovered that metals 
placed in a strong magnetic field have varying 
resistance depending linearly on the variation 
ofthemagneticfield. In 1923, he received his 
Ph. D. from (Cambridge. Later on, be became 
Director of the Royal Society Mond Laboratory 
at Cambridge and a Fellow of the Royal 
Society. 

In his last years in Cambridge, Kapitza 
turned to low temperature physics research. 
In 1934, be developed an apparatus for liqui¬ 
fying Helium based on the adiabatic principle. 
The same year Kapitza returned to Moscow for 
a short visit, but was not permitted to 
leave again until 196S.. At this stage, Ruther* 
*ford published a letter in the Times of London 
on April 29, 1933 urging the Soviet Govern- 
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meDt to permit Kapitza to work in Cambridge 
to enable him to choose the environment in 
which he can most effectively utilise the special 
creative gift with which he is endowed. Ruther' 
ford concluded the letter thus. 'It would be 
a tragedy if these gift were rendered sterile by 
failure to grasp the psychological situation’. 
The full text of the letter was reprinted in 
Science and Culture in June, 1935 (p. 44) with 
an editorial note supporting Rutherford and 
appealing to the Soviet Government, on behalf 
of the Indian scientists, to allow Prof. Kapitza 
to come to Cambridge and continue his resear* 
ches there. 

Perhaps the appeals were effective to some 
extent. Though Kapitza was not allowed to 
come to Cambridge, even then his equipments 
in the Cambridge Mond Laboratory were 
purchased at cost by the Soviet Government 
for an institute created for Kapitza in Moscow. 
In Moscow, with these equipments, he orga* 
nised a new research institute, namely Institute 
for Physical problems, where his main lines of 
research were low’temperature physics and 
strong magnetic field. He was there active 
till 1946 when he is said to have acquired some 
disfavour of Stalin and was kept as a home 
detenu until Stalin’s death in 1954. Again, he 
resumed his affiliation with the institute for 
physical problems. 

In 1920’s Hell was invented. In 1932, 
Keesom and Clusius at the Leiden Laboratory 
found an anomaly in the specific heat of 
Helium known as the lambda point. Three years 
later, Keesom and his daughter ooserved the 
extremely high thermal conductivity of Hell. 
The year 1938 volume of Natwe published 
nearly 141 theoretical and experimental papers 
on HeU which was very unusual. This indicated 
how intense was the interest of the Scientific 
community on this fluid. Kapitza in Moscow, 
Allen and Misener in Cambridge, independent* 
ly published the same year iu Nature reports 
on the negligibility of the viscosity on Hell. 
Kapitza mentioned that ifell has the viscosity 
10,000 times less than gai^ut hydrogen, the 
toast viscous fluid known atthat time. Kapitza 
called IMiumbdow the lamda point to have 
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a special state or it is superfluid. The discovery 
of fountain effect in Hell by Allen and Harry 
Jones was based on the findings of Kapitza, 
Allen and Meisener. 

Fritz London suggested that the superflu* 
idity of Hell could be explained in terms of 
Bose*Einstein condensation as it is in a 
macroscopic quantum state. Kapitza experi* 
mented on the properties of Hell indicating it 
as a quantum fluid with zero entropy. In a 
series of brilliant experiments, Kapitza proved 
that in Hell, a new kind of internal convection 
occurs in which a normal fluid transport the 
heat and a simultaneous superfluid flow takes 
place in the opposite direction. Later, he 
discovered microwave generator of high power 
and a new type of continuous high pressure 
plasma discharge with ^ lO* K electron tem¬ 
perature, an indication of a thermonuclear 
energy generator. 

In 1938, while Kapitza was studying Hell 
through his novel experiments, Landau, a 
renowned Soviet theoretician, had been in jail. 
Kapitza could convince Stalin to release 
Landau and Landau, when freed developed the 
theory of liquid Helium recognised by 1962 
Nobel prize. 

It was a surprise to the world of science 
that Kapitza had to wait till his old age to be 
recognised by 1978 Nobel Prize. In the award, 
the Nobel Committee cited that Kapitza dis* 
covered ideas and new techniques that have 
been basic to the modern expansion of the 
science of low-temperature physics. 

Kapitza was a Clerk Maxwell student of 
Cambridge University during 1923*26, Assis* 
tant Director of Magnetic Research at Caven¬ 
dish Laboratory (1924*32), Messel Research 
Professor of the Royal Society in 1930-34 and 
Director of the Mood Laboratory during the 
same period. In 1935, he became the Director 
of the Institute of Physical Problems. 

In 1957, he was elected a member of 
the presidium of the USSR Academy of 
Sciences. He was one of the fouodws of the 
Moscow Physics Technical Institute and was 
head of the low-temperature physics depart¬ 
ment in that institute. 
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He was the editor-in-chief of the Journal of 
Experimental and Theoretical Physics and was 
a member of National Committee of the 
Pugwash movement of scientists for peace and 
disarmament. 

Kapitza received eleven honorary degrees 
and was elected to membership of numerous 
academies which include USSR Academy of 
Science, the Royal Society of Loudon (1929), 
the Royal Danish Academy of Sciences and 
letters, the U.S. National Academy of Sciences, 
the Royal Netherland Academy of Sciences 
and the Indian Academy of Science (1948). 

In his life time, Kapitza received numerous 
awards which include the USSR state prize, 
the title of Hero of Socialist Labor, the highest 
distinction of the USSR, the Order of Lenin 
six times, the Faraday Medal of the Institute 
of Electrical Engineers, the Franklin Medal 
of the Franklin Institute, the Lomonosov Gold 
Medal of the USSR Academy of Sciences, the 
Rutherford Medal of the Institute of Physics, 
London, and Sir Debprasad Sarbadhikari 
Gold Medal of the University of Calcutta. 


NOTES ft NEWS 


Variable Energy Cyclotron at Calcutta 
Development in 1984 

In July 1984 a new s^^^hedule ot cyclotron 
operation was introduced. The cyclotron 
operated round the clock for two weeks 
continuously followed by one week of 
maintenance. This mode of operation signi¬ 
ficantly improved the efiSciency of the machine 
and hence the beam time available for experi¬ 
ments also increased. Subsequently from 
October onwards further improvement in the 
machine operation is made and the cyclotron 
is now operational for three weeks continu- 
onsiy followed by one week of maintenance. 
This is a factor of two improvement from the 
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Kapitza wrote three books, namely (1) 
High Power Microwave Electronics (2) Experi¬ 
ment, Theory and Practice and (3) Le Livre da 
problem de physique. His collected papers 
were published in three volumes. 

With all these distinctions, Kapitza lived 
a glorious life for nearly ninety years with 
vigorous scientific activities for more than 
sixty years. 

In his early life, Kapitza faced serious 
tragedies by losing his wife and only son. 
Later on, he married Anna Krylovna, a second 
time. They had two sons, both scientists in 
profession. The other tragedies in his life 
were the hindrance to work in the Cavendish 
Laboratory after 1935 in spite of a serious 
agitation in the scientific community of the 
world and his house confinement during 
1946-1964. In this period he lost his affiliation 
with his Institute for Physical Problems, which 
he built from nothing and nurtured it from the 
very beginning as its Director. □ 

S. B. Karmohapatro 


earlier routine of four days running followed 
by three days of maintenance in a week’s time. 

The dividend of this exercise turned out to 
be rewarding—the performance efficiency of the 
machine has greatly improved with the beam 
on target for over 70% of the allotted time 
despite frequent power dips from the external 
power grid and other non-essential niggling 
problems. Clearly, quite a few of the hard¬ 
ware problems which plagued the operation 
in the previous cycle have been ironed out 
just by virtue of running the machine eontinii- 
ously. The general quality of the beam has 
also improved greatly. We are now going to 
adopt this pattern as a routine and hope to go 
for continuous running with occasional main¬ 
tenance shut downs. 

t ' 

ESbrts are on to improve the beam qualtty. 
Requirements on the beam quality vary ftom 
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one experiment to other. Pulsed nature of 
the cyclotron beam is ideally suited for studies 
of nuclear isomeric states. For spectroscopy 
oPnuclear isomeric states having lifetimes in 
the range 20 to 100 nanoseconds, it is desir¬ 
able to have projectile beam pulse widths less 
than 10 nanoseconds. This is also true for 
studies of fission isomeric states having life¬ 
times less than 100 nanoseconds. Moreover, 
for measurements of nuclear lifetimes in the 
nanoseconds range, the exact shape of the 
beam pulse time structure is required as an 
input. 

Systematic studies have been carried out to 
optimize the VEC alpha beam time structure. 
For this, the gamma ray time spectrum method 
with fast time resolution (300 picoseconds) is 
utilized to study the time structure of the 
alpha beam. Without any internal slit and 
using a bevelled ion source slit, the beam 
pulse width was measured to be 1S.4 
nanoseconds at a pulse separation of 141.2 
nanoseconds corresponding to the cyclotron 
frequency 7.082 MHz and alpha beam energy 
of about 40.0 MeV. By using an unbevelled 
slit on the ion source and optimizing the 
central region parameters, particularly the dee 
voltage, the pulse width was reduced down 
to 4.0 nanoseconds. This improvement in the 
pulse width was brought about by two facts 
i.e. (a) in the case of unbevelled slit the extract¬ 
ing electrical field between the ion source and 
the puller electrode did not penetrate well into 
the plasma column resulting in a smaller 
accepted RF phase range and (b) increasing 
the phase bunching effect which is prominent 
n the first two or three turns. In this region 
the ions spend considerable fraction of their 
levolution time under the influence of the 
dectric field. This performance of the VEC 
iompares well with tlw performances of similar 
lyelotronB in operation elsewhere and has been 
eprodttced recently with the set of parameters 
bund a few months earli^,:: 

The following are some (ri* the research 
iToblems which were pursued in the Variable 
Inergy Cydo)rpn in 1984: 

(ly, Angular' distribution of alpha efautip 
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scattering on AU'197 at E">36 MeV was 
measured and analysed in terms of optical 
model. 

(2) Alpha inelastic scattering from Te-130 
was investigated at E*-40 MeV to obtain 
information about the quadrupole deforma¬ 
tion parameter and the excitation mechanism. 

(3) Single proton transfer reaction induced 
by alpha particles on Al-27 at E -40 MeV. 

(4) Radiation chemistry of liquids or 
solutions in high LET region to correjate the 
experimental data with ‘spar overlap’ model. 

(5) Radiation damage and annealing beha¬ 
viour of defect on 30 MeV a irradiated 
Molybdenum with ~1.2x 10^’ a/cm*; Nickel 
single crystal with 0.7 x 10^^ a/cm*. 

(6) Effect of a irradiation on the super 
conducting critical temperature as well as 
lattice parameter on a NbsSn layer. 

(7) Properties of radiation induced lipid 

peroxidation. □ 

VECC News Utter 

Electric power from rice paddies 

One farm on the Hi river in Eastern 
Kazakhstan is now getting electric power from 
rice paddies. 

The rice* paddy, submerged in water, is a 
huge natural battery. This conclusion has 
been reached by Academician Vladimir 
Borovsky, Director, Soil Institute of the 
Kazakh Academy of Sciences. It heralds a 
truly revolutionary change in the growing of 
this crop of paramount importance to man. 
The roots of rice seedlings are within the nega¬ 
tive soil potential. In the meanwhile, the 
stalks are washed by the positively charged 
electrolytes—a weak solution of salts in the 
irrigation water. And wherever there is 
a potential difference, electric current is 
inevitable. 

The hypothesis was tested in practiue. b 
early spring, before flooding the paddies, part 
of electrodes were pot straight* on the soil. 
Another pan of them were buried. And the 
paddies Imgan generating electric power. □ 
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Juniper tree protecti ■gainst pathogenic bacteria 

Scientists of Kirghizia (Soviet Central Asian 
Republic) have developed a very simple 
technology of extracting oil from juniper 
trees which are abundant in this region. 

Since time immemorial, it has been known 
that a child sleeping in a juniper cradle will 
grow healthy and strong. The scientists have 
established that the plant releases pbytoncides 
which Jprotect human organisms against 
‘pathogenic bacteria. 


LETTERS TO THE 
EDITOR 


Effect of different treatments and date of 
harvesting on pectin methyl esterase activity 
dnring ripening of Patbamakh pear froits, 
Pyrus pyrifolla (Bnrm.) Nakai 

The changes in celUwall composition which 
accompany the softening of ripening fruit 
apparently result from the action of enzymes 
produced by the fruit. Prominent among the 
enzymes implicated are polygalacturonase and 
pectin esterase, because striking changes in wall 
pectin content are observed in ripening fruit. 
Holt* found that softening of the fruit was 
associated with the rise in activity of many 
hydrolytic enzymes. He observed an increase 
in the activity of pectin methyl esterase during 
ripening of the fruit. Patharnakh is the 
commercial cultivar of pear in Punjab and 
the area under this fruit crop is increasing 
fast. Its fruit is very hardy in nature. Keeping 
in view, the present investigation was under* 
taken to see the effect of different treatments 
and date of harvest on pectin methyl esterase 
and its relation to the softening of fruit. 

. The. study on the ripening behaviour of 
Patharnakh pear fruits were conducted in the 
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The juniper oil, called Archa, quickly heals 
small cuts, certain skin diseases, burns, 
bedsores, etc. It can also be used as an 
anaesthetics against attacks of rheumatism, 
osteochondrosis and other similar ailments. 
The food industry will add Archa to its 
products as an aromatic and medicfnal agent. 

The oil is extracted from the wastes of 
iimber and wood>working industry. □ 

Sovitt Features 


Department of Horticulture, PAU, Ludhiana 
during 1980 and 1981. The fruits were obtained 
from ]4*year*old trees growing at RFRS, 
Bahadurgarh (Patiala). 

The fruit samples were collected randomly 
from the trees at weekly intervals over a 
22*day period beginning July 22 during 1980 
and July 15 in 1981. Thirty froits of each 
harvest date were given the six different treat¬ 
ments (Table 1). Fruits of each harvest date, 
were dipped in ethrel solution for 2 min, 
air-dried and kept at room temperature and 
the fruits were tightly wrapped in newspaper 
enclosing CaC, in a vial which was moistened 
with a drop of water. Temperature of 21-24*C 
was maintained in the incubator. 

For the enzyme extraction, the fruit 
samples were stored immediately in a freezer 
atO'C till their further use. The fruit pulp 
was subsequently ground in a chilled mortar 
with the extraction buffer (2 g pulp in 10 ml 
of phosphate buffer, 6.5 pH). Polyvinyl 
pyrolidine (PVP) was added^ along with the 
extraction buffer to avoid any inactivation 
of the enzyme by the phenolic constituents 
of the Patharnakh pear. Hie extracts were 
centrifuged at 10,000 rpm for 10 min in a 
refrigented centrifuge at 0*C and enzyme 
activity was studied immediately. The meftod 
of Dingle </ q/.' was followed for the estiam-, 
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tion of PMfi. the activity of this enzyme 
was determined by measuring the increase in 
acidity after the dydrolysis of pectin by the 
enzyme preparation. The PME activity was 
calculated as the microequivalents methoxyi 
groups liberated per hour by one ml of the 
enzyme preparation under the specified condi¬ 
tions of the reaction. Total soluble proteins 
were estimated by the method of Lowry et al.* 
The fruit firmness was measured with the 
heip of *Fruit-Tester* Penetrometro after 
removing a skin about one square inch (2.5 
cm). Ripening the fruits with calcium carbide 
(2 g/S kg fruit), ethrel 1000 ppm, temperature 
(21-24°C) and calcium carbide (1 g/S kg fruit) 
increased the PME activity significantly during 


during both the crop seasons. Similar results 
have been reported by many workers on 
different fruits*'*. An increase in the activity 
of PME on DNA basis has been reported 
with the ripening of Japanese pear fruit*. A 
little change in the PME activity of of Bartlett 
pear was reported*. 

The date of harvest had a significant effect 
on the PME activity in the pear fruit during 
both the years of study (Table 2). The lowest 
PME activity was recorded in case of the 
fruits harvested on July 15 and July 22 during 
1981 and 1980 respectively. There was a 
progressive increase in the activity of PME 
with each delay in the date of harvesting from 
July 22 to August 12 and July 15 to August 


1980 (Table 1). Ripening the fruits with 5 during both the years. Ripening the fruits 
TABLE I : Effect of different treatmenta on the PME activity and flrmness in fruits after 12 days of ripening 


Treatment Pectin matbyl esterase Firmness (icg/lnch>) 

(meg/hr/mg protein)_ __ 




1980 1981 

Average 

1980 


1981 

Average 

Etbrel SQO ppm 

0.009 0.011 

0.0100 

7.33 


7.13 

7.230 

Etbrel 1000 ppm 

0.012 0.013 

0.0125 

7.29 


6.97 

7.130 

CaCs 1 g/5 kg fruit 

0.011 0.01 S 

0.0130 

7.19 


6.97 

7.080 

CaCg 2 g /5 kg fruit 

0.014 0.018 

0.0160 

6.94 


6.67 

6.805 

Temperature (21-24'’C) 

0.011 0.014 

0.0125 

7,71 


7.33 

7.520 

Control 


0.007 0.010 

0.0085 

7.82 


7.50 

7.660 

C. D. at 5% 


0.00J NS 


0.48 


0.40 


TABLE 2: Effect of date of harvest on the PME activity and firmness in fruits after 12 days of ripening 

Date of 

PME (meg/hr/ 

Firmness 

Date of 

PME (meg/hW 

Firmness 

harvest 

mg protein) 

(kg/inch*) 

harvest 

mg protein) 

(kg/inch>) 

(1980) 

(days after 

(days sfter 

(1981) 

(days after 

(days after 


ripening) 

ripening) 


ripening) 

ripening 


0 12 

0 12 


0 

12 

0 

12 

July 22 

0.002 0.007 

8.85 7.74 

July 15 

0.001 

0.007 

9.00 

7.59 

July 29 

0.004 0.010 

8.70 7.53 

July 22 

0.005 

0.012 

8.87 

7.35 

Aug. 5 

0.007 0.014 

8.50 7.24 

July 29 

0.008 

0.016 

8.67 

6.81 

Aug. 12 

0.008 0.013 

8.27 7.01 

Aug. 5 

0.009 

0020 

8.40 

6.63 

C.D.atS% 

0.002 

0.39 



0.005 


0.33 


calcium carbide (2 g/S kg fruit) recorded the for 12 days resulted in an increase in the PME 
highest PME activity during 1980 and 1981. activity during both the fruiting season. 

The second best treatment with regard to It is interesting to note that with an 
PME activity was ethref iOOO ppm and caldum increase in the PME activity, there was 
carUde at the rate of 1 g/5 kg of fruit during corresponding decrease in the fruit firmness in 
both the years. The lowest PME activity the fruit treated with ethrel and calcium 
was recofded-'in case of fruits under control carbide. Hultin and Levine* have also 
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reported similar results in banana. Holl* fdUnd 
that softening of the fruits was associated with 
the rise in activity of many hydrolytic enzymes. 

J. S. RANDHAWA 
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Improving lex ratio in sweet iime by planoflx 
and ethrel 

The sweet-lime fruit {Cilrus limttioides 
Tanaka) commands the market during August- 
September due to its early ripening and ther¬ 
apeutic value as compared to all other citrus 
species commercially raised in Punjab. The 
cultivation of sweet-lime, however, is limited 
because of its shy-bearing habit which is due 
to Qonsiderable high proportion of staminate 
flowers^"*. Scanty information is available 
on the effect of growth regulators on sex ratio 
in this species*'*. Therefore, a study was 
conducted to assess the role of different growth 
regulators-planofix (a commercially available 
form of naphthaleneacetic acid) and ethrel 
[(2-chloroethyl) phosphonic acid ] in modi¬ 
fying sex expression in this species for better*^ 
fruit set. 

Seven-year old trees being grown at the 
Fruit Research Station, Bathinda were select- 
ted for experimentation. The trees were 
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sprayed with 2S0, SOO and 1000 ppm solutions 
of planoflx [a product of May & Baker (India) 
Ltd.) and ethrel (a product of Agromore Ltd., 
Bangalore) on February 21,1984. Experiment 
was replicated thrice, keeping one tree as a 
treatment unit. The trees sprayed with water 
served as controls. Male and the hermaphro¬ 
dite flowers were counted from all sides of the 
tree. On each tree, five hundred flowers were 
observed for their sex. The angular transfor¬ 
mation of data was done. 

Both growth regulators increased the per¬ 
centage of hermaphrodite flowers and the 
increase was a direct function of the concen¬ 
tration of the chemical applied (Table 1). 


TABLE 1: Effect of planoflx and ethrel on percent her¬ 
maphrodite flowers 


Treatment 


Hermaphrodite flowers 

(ppm) 


(%) 

Planoflx 

230 

19.36(10.99) 


300 

27.00(20.61) 


1,000 

34.11(31.43) 

Ethrel 

230 

18.63(10.21) 


300 

24.69(17.43) 


1,000 

32.03(28.16) 

Control 


18.24( 9.80) 

C. D. at 5% 


3.73 

C.D. atl% 


3.23 


Figures in parentheses are retransformed values. 


However, the maximum amount of herma¬ 
phrodite flowers was obtained by 1,000 ppm 
planoflx. 

This clearly indicates that trees of sweet- 
lime should be sprayed with higher concentra¬ 
tions of planoflx or ethrel for Improving sex- 
ratio and subsequent fruit set. 

KUSHAL SINOH 
BeS. CHAHAL 
S. S. MANN 

Punjab Agricultural University, 

Fruit Research Station, 

Batbiiula-dSlOOl. 

Ree^vad: 9 AprO, 1984. 

Revised: 12My, 1984. > 
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Reprodactire potential of Cotesla dlurnii QiaUk< 
war and NUcam (Hjrmenoptera: Braconidae), 
a larval parasitoid of Exelastis atomosa 
Fab. in relation to host density 

The ratio of increase of parasitoids from 
generation to generation with host densities 
largely depend on their searching activity and 
responses to variable host densities. The 
present host parasitoid model suggests para- 
sitoid-searching ability and reproductive 
potentiality which are optimum for their selec¬ 
tion in biocontrol. However, few attempts^'* 
have been made on the aspects of host/parasi- 
toid interaction. 

Early seqond instar larvae of E. atomosa 
were exposed in densities of 10, 20, 30,40 and 
SO to a mated female parasitoid for 24 hr fed 
on fresh pigeonpea pods and 20% honey. 


In orgilus lepidits Mtuesebeck, parasitoid of 
Pthorimaea opercuMla Zeller parasitoid pro¬ 
geny increased with increase in the number of 
hosts and maximum progeny was produced 
from 150 larvae*. Ninety host larvae of Kai- 
feria lycoperskella (Walsingham) was optimum 
number for maximum parasitism by Apanteles 
dignus Muesebeck.^ Odebiyi and Oatman* 
reported that in Agathis gibbosa Shenefelt 100 
larvae of potato-tuber moth was the most effec¬ 
tive number for maximum progeny production 
while potato tubers with 50,75. 125 and 150 
larvae produced less parasitoids. In the present 
form, 40 host density produced maximum 
progeny production (50) and parasitism (20%) 
with definite host parasitoid relationship. On 
the other hand, Yeargan and Latheef recorded 
no density dependent relationship between 
host and parasitoid in Hypera postica (Gullen.) 
and Bathyplectes curcuUonis (Thom.). In Com- 
poletis chlorideae Uchida. parasitoid of Hello- 
this armigera (Hubn.) 40 host larvae has opti¬ 
mum host density which produced 40.68% 
progeny*. These findings are in agreement 
with definite host-parasitoid relationship for 
reproductive potetial. 

The author is thankful to Prof. R. Naga- 
bhushanam, Head, Department of Zoology, 


TABLE 1: Reproductive potentiul of C. diurnii In relation to host density 


Host 

density 

No. of 

replicates 

Total number of individuals obtained 

Moths l^rasitoids Both 

% of Emergence 
of moths and parasitoids 

Mean % of 
parasitism 

10 

8 

52 

10 

62 

77.50 

16.12 


8 

92 

20 

112 

70.00 

17.85 

30 

8 

145 

35 

180 

75.00 

19.44 

40 

8 

200 

50 

250 

78.12 

20.00 

30 

8 

251 

49 

300 

75.00 

16.33 


Moan percent parasitisni Based on total number of parasitoids and moths 


Parasitized hosts were separated in plastic 
containers for futher observations made at 
labontory conditions (24i:rc, 55 - 60% R.H.). 

The number of parasitoids obtained from 
host density 40 vms highest, SO with 2Q% para¬ 
sitism as compared to. other host densities, 10, 
20,30 ud 50 recorded 16,12, 17.85, 19.44 and 
16.33 percent parasittim (Table 1). 


Marathwada University, for providing labora¬ 
tory facilities. 

T.V.SATHE 

Department of 2Eoology, 

Bhlvajl University, 

Kolhapui^lCOOS. 

Rseetnd: 16 April, 1984. 

Seeistd: IQ My, 1984. 
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Effect of water stress on some aspects of nitro¬ 
gen metabolism in Vtgna seedlings 

Adaptive responses of a plant against any 
environmental stress must be reflected in its 
metabolism through gene expres8ion^ Rapid 
alteration in nitrogen metabolism during water 
stress is an advantage to plants, fn the present 
study, some specific stres$>responses in terms 
of protein, amino acids, proline and total 
nitrogen content and activities of someonzymes 
related to it were followed to elucidate the 
role of nitrogen metabolism in stress-tolerance 
of seedlings. 


PEG-6000 solution at -1.0 MPa only. All the 
plants were maintained in a growth-room 
(12 h light and |tE m"* 8cc~*^ and 24±2*C). 

After the. water stress, the sampling was 
done by following Mukherjee and Ghoudhuri* 
and then following studies were made. The 
relative water content (RWC) and'leaf-water 
potential (LWP) were estimated following the 
method given by Mukheijee and Choudhuri*. 
Protein was extracted from the residue of a 
methanolic extract of chlorophyll by digestion 
with 2 ml of I M NaOH for 20 min at 80^ 
and estimated by the method of Lowry et al*. 
Total free amino acid content was determined 
by ninhydrin method* from the ethanolic 
extract of the leaf tissue. Proline was estimated 
following the method of Bates et al*. Protease 
activity was assayed following the method 
described by Mukherjee and Choudhuri''. For 
the estimation of glutamate pyruvate transami¬ 
nase (OPT) and glutamate oxaloacetate trans¬ 
aminase (GOT) 500 mg leaf samples were 
homogenised with cold 0.1 M phosphate buffer 


TABLE 1 : Reiatfre water coatent (RWC), leaf water potenUal (LWP), protein coateat (mg (100 mg dry wt)*). 

protease activity, gtatamate pyruvate transaminase (GPT) activity, giotamate oxaloacetate transaminase 
(GOT) activity, free amino acM (mg (100 mg dry wt)'^), proline (ju mole (100 mg dry wt)*) and total 
nitrogen (mg (100 mg dry wt)'^) content of Vigna seedlings (IT-days-old) sabjccted to differmit magni¬ 
tudes of water stress for 2 days. Eosyme activities were expressed as enzyme nnit (100 mg dry wt)'^ 
min*^ 


Magnitude 
of water 
stress (MPa) 

RWC 

(%) 

LWP 

(MPa) 

Protein 

content 

Protease 

activity 

opr 

actiwty 

GOT 

activity 

Free amino 
add content 

Proiine 

content 

Total 

nitrogen 

content 

Non-stress 
(control) 

98.9 

-0.52 

61.5 

0.024 

0.038 

0.019 

0.86 

8.7 

6.04 

-0.5 

93.4 

-1.0 

36.0 

0.030 

0.020 

0.0090 

0.88 

10.5 

7.15 

-1.0 

90.0 

-1.55 

00.2 

0.038 

0.013 

0.0080 

1.13 

16.4 

8.31 

-1.5 

86.0 

-2.20 

24.5 

0.044 

0.010 

0.0080 

1.23 

19.6 

9.0 

C.D. at P -0.05 

0.91 

0.24 

4.02 

0.005 

0.09 

0.004 

0.08 

0.83 

0.54 


Vigna seedlings were prepared and water 
stress was maintained by the method of 
Mukheijee and Choudhuri*. In one experi¬ 
ment, seeds were pretreated with CaCl« solu¬ 
tion according to the method described 
earlier* and IS-day-old seedlings were raised 
thereafter. Now, 2 lots of Ca-pretreated seed¬ 
lings were subjected to water stress for 2 days 
by immersing the root systoibs of plants in 


(pH 7.4). The homoj^nate was centriAiged 
at 5(X)0 g for 5 min. The filtrates were used 
as enzyme sources. Both the^enzymes were 
assayed following the method of Reitman and 
Frankel*. Total nitrogen was estimated from 
dried leaf tissue by digesting it with cone 
HaSO«., After complete digestion, a few drops 
of fresh H|Oc was adited and the volume was 
mdffe op to 200 ml with distilled water, n^w 
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total nitrogen content was estimated with 
Messier’s reagent*. The experiments were 
replicated 6 times from two independent 
sources and were statistically analyased*. 

Seedlings subjected to a stress of - 1.0 MPa 
suffered reproducible stress effbcts (Table 1). 
Water deficit resulted in a decline of protein 
content. This decline might be caused by the 
impairment of protein synthesizing machi¬ 
nery'*'*** or might be a consequence of 
hydrolysis of protein. The decrease in OPT 
and GOT activities during water stress suppor¬ 
ted the earlier observations of Oupta and 
Sheoran'* who demonstrated that water stress 
reduced the rate of protein synthesis in Bras- 
stea sp. by reducing OPT and GOT activities. 
That considerable protein hydrolysis occurred 
in the present case could be substantiated by 
higher protease activity and by accumulation 
of free amino acids in stressed seedlings. There 
was a substantial accummulation of amino 
acids including proline in water-stressed seed¬ 
lings which is reminiscent of the observations 
of other workers in different plants**'**, ft 
seems likely that higher proteolysis concomi¬ 
tant with lower protein synthesis might be one 
of the major causes of proline accumulation 
in water-stressed Vigna seedlings. Higher total 


nitrogen content in leaves of seedlings than in 
nonstressed; plants (Table 1) might result from 
either non-mobilization of nitrogenous compo* 
nents from leaves to other parts of the plant'*. 

Several reports have indicated that Ca is 
an important hardening agent against water 
stress in field-grown crop plants'**'•. Here 
also, Ca treatment improved water status of 
Vigna seedlings significantly (Table 2). Ca- 
mediated improvement in protein, content 
might be due to decreased protease activity 
and increased GPT and GOT activities and 
such improvement was also accompanied by 
a decrease in free amino acids including pro¬ 
line. Sashidhar et al.^* observed in groundnut 
that treatment of Ca increased proline level 
and suggested that Ca-induced increase in 
proline is presumably involved in osmotic 
adjustment of tissues making the plant tolerant 
against drought. To the contrary, the present 
study showed a decline of proline in Ca-treated 
seedlings with significant improvement in water 
status. It appears that improved water status 
creates a condition which is not conducive to 
proline accumulation. Such observation also 
finds support from that of Nayek efa/.'* in 
field-grown rice plant. Ca-treatment also pre¬ 
vented accumulation of nitrogen instressed-leaf 


TABLE 2 : Efltets of pretrmtBKnt of seeds with (tO*® and 10’* M) on rotative wntor content (RWC), leaf 

water potential (LWP), protein content (mg (IQO mg dry wt)**), protense actidSy, glotamate pymvate 
transminase (GP1), glntaaute oialoacetate transaminase (GOT) activity, free amino acid (m| (100 mg^ 
dry wt)*'), prollne Qt mole (100 mg dry wt)**) and total nitrogen content (mg (100 mg dry wt)*') of 
Vigna seedUag (17 days old) subjected to -1.0 MPa water stress for 2 days. Enzyme activities were 
expressed as enzyme unit (100 mg dry wt)** min*' 


Treatments 

RWC 

LWP 

Protein 

Protease OPT 

GOT 

Free amino 

Proline 

Total nitrogen 


(%) 

(MPa) 

content 

activity 

activity 

activity 

acid content 

content 

content 

Non-stress 

98.9 

-0.52 

61.5 

0.024 

0.0380 

0.019 

0.86 

8.8 

6.04 

(control) 

I0-*MCaCla + 

99.2 

-0.48 

65.4 

0.012 

0.0395 

0.020 

0.72 

6.4 

3.90 

Control 

10*«M CaCl,+ 

98.9 

-0.51 

62.3 

0.019 

0.0383 

0.019 

0.84 

7.3 

5.95 

control 

Stress (-1.0 

MPa) 

90.0 

-1.55 

30.2 

0.038 

0.013 

0.0086 

1.13 

16.4 

8.31 

10-«MCaCI,+ 

Stress 

92,4 

-^1.34 

37.1 

0.028 

0.027 

0.0135 

0.97 

12.4 

7.01 

10>M GaOit 

91X) 

-1.45 

33.1 

a032 

aoi8 

0.0094 

1.09 

14.1 

8.02 

Stresii 

CO.atP»(k05 

1.01 . 

-a2o 

3.10 

0,006 

•0.0X0 

0.003 

0.09 

0.91 

a97 
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tissue (Table 2), indicatiog a lower breakdown 
of nitrogenous compounds. Active mobiliza¬ 
tion of nitrogen to other sites from leaves 
might also be one of the reasons of depleted 
nitrogen in Ca-treated stressed leaves of Vigna 
seedlings. This can also be justified by the 
fact that Ca is known to play an important 
role in the transport system by maintaining 
the membrane in a functional state***. 

Thus, it can be suggested that both protein 
synthesis and breakdown were effected by 
water stress and an improvement of water status 
causes an improvement in protein status of 
stressed seedlings. It also seems that increased 
proline level with adverse water status and 
decreased proline level with favourable water 
status might not be related to osmotic adjust¬ 
ment of stressed Vigna seedlings and conse¬ 
quently with drought tolerance. 

One of the authors (SPM) gratefully ack¬ 
nowledges the award of a Senior Research 
Fellowship by the CSIR, New Delhi. 
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New reconis and host range of predators 
of aphids (Apbididae: Homoptera) in 
Kashmir Vailey, India 

A detailed survey of natural enemies of 
aphids of Kashmir Valley from 1975-1982 has 
revealed seventeen species of insect predators 
belonging to different orders viz., Coleoptera, 
Diptera and Heteroptera, attacking twenty 
five species of aphids. The predatory species 
are recorded for the first time from this region. 
The various aphid predators were collected by 
laboratory rearing of aphid colonies brought 
from various localities and ecological habitats 
of Kashmir Valley. 

Previous work with respect to the aphid 
predators of Jammu & Kashmir State has 
been done by: HuIl',Zaka-ur-Rab*, Kapur*; 
Lambeck and Brink* and Ahmad & Vaishnavi*. 
In this communication, the newly recorded 
species of aphid predators, with host range and 
other collection data are listed below. The 
material dealt with here ve deposited in the 
Museum of P. O. Department of Zoology, 
Kashmir University. * 

COLEOPTERA 

I. BrachMae 

BruehiiHus »p. 

Host: An^icarei^ tubareulaitis Davidi 
Narayanan and I^jaiingh ftopk LbhIupb 
qidaqiuloailarts, 9 .Vi; 1977 , Sihutgar.. 
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If. Cuildlaw 

Aspidomorpha indiea Boheman 
Host : Acyrthoslphon rubi Narzikolov from 
Rubus fmticostts, 6.vii.l980, Kokornag. 

m. Coecinellidae 

1. Adalia tetraspllota (Hope) 

Host : Aphis craccivora Koch from Robinia 
pseudoacaciot 12.vi.l980, Srinagar and from 
Medlcago saliva, 26.v. 1979, Srinagar; Aphis 
gossypii Glover from Zennia elegans, Il.vi.l980, 
Cheshmashahi, Srinagar; Aphis sp. from un< 
identified plant, 6.vii.l982 ; Aiyzaphis rosarum 
(Kaitenbach) from Rosa webbiama, 5.V.1977, 
Srinagar. 

2. Aiolocaria hexaspllota (Hope) 

Host: Tetraneura sp. from Ailanius altissma, 
17.vi.l977, Ducksura. 

3. Cocdnella undecimpunctata Linnaeus 
Host : Aphis pomi De Geer from Pyrus 

26.vi.1980; Srinagar ■ 

4. Coceinslla sp. 

Host : Aphis craccivora Koch from Medi^ 
cago polymorpha, 8.vi.l978, Srinagar. 

5. Platynaspis saudersii Crotch 

Host : Aphis kurosawai Takahashi from 
Daphne oleoides, 2S.X.1973, Shankracharya 
Hill, Srinagar. 

6. Synharmonia congiabata (Linnaeus) 

Host : Aphis fabae Scopoii from unidenti¬ 
fied plant, S.vi.l979, Srinagar. 

DIPTERA 

I. Chamaemyildae 

1. Leucopis if^mopis) sp. 

Host'. Aphis sp. from Pyrus malus, 
14.vi.l978, Hazratbal, Srinagar; Hyalopterus 
pruni (GeoflTroy) from Phragmites comimmis, 
9.viii.l975, Ashaibagh, Srinagar. 

2. Leucopis sp. 

Host: Macrosiphotdella sanbomi (OUlet) 
from Chrysanthemum morlfolium, 12.V.1977, 
Cheshmasbai, Srinagar; Prociphilus sp. from 
Lonieera sp>, 4.vi.l978, Tangmarg near 
Oulmarg. 

1|. DraaepUUdae 

Seaptomyza (Parascaptomyta) pallida 

(Zetterste^ 
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Host'. ApUs fabae solonella (Theobald) 
from Rumex nepalensis, 26.vi.1978, Oulmarg. 

III. SyrpUdae 

1. Episyrphus balteotus (De Geer) 

Host: Aphis craccivora Koch from Robinia 
pseudoacacia, lO.v.1976, Srinagar; Indoehaeto* 
phorus furcatus Verma from Vhnus walUchiana, 
27.vi.1978, Srinagar; Schizoneurella indiea 
Hille Ris Lumbers from Ulmus sp. 

2. Sphaerophoria indlana Bigot 

Host: Hyahpteruspruni {Gtoffory) from 
Prunus domestica, 1. v. 1976, Hariparvat, 
Srinagar. 

3. Syrphus sp. 

Host : Chaetosiphon chaetosiphon (Nevsky) 
from Rosa sp., Zabervan, 11.V.197S; Lipaphis 
erysimi (Kaitenbach) from Brassica eampestris, 

4.V.1976 ; Malbagb, Srinagar; Eriosoma lani- 
gerum (Hausman) from Pyrus malus, 9.vi.l97S. 

HETEROPTERA 

I. Anthocoridae 

1. Anthocoris sp. 

Host: Pemphigus immunis Buckton from 
Populus ciliata, 12.vi.l976, Srinagar. 

2. Orius (Orius) lindbergi Wagner 

Host : Anuaphis persicae (Smith) from 
Prunus amygdalous, 30.iv.l97S; Srinagar; 
Aphis craedvora Koch from Medieago sativa, 
27.V.1982, Hazratbal, Srinagar; Macrosi- 
phoniella artemisae (Boyer de Fonoscolombe) 
from Artemisia sp., 27.vi.1980, Shankracharya 
Hill, Srinagar; Pemphigus mordvilkd Cholod* 
kovsky from Populus caspica, 12.viii.l977, 
Srinagar. 

3. Orius (Heterorius) minutus (Linnaeus) 

Host: Amphicereidus luberculatus David, 

Narayanan and Riyasingh from Lonieera 
quinquelocularis, 7.iv.l977, Srinagar; Braehy- 
caudus cardtd Linnaeus from Carduus edelbergi, 
6.vi.l97S, Hazratbal, Srinagar. 

The authors are highly grateful to Dr. 
D. N. Fotedar, Head, P. O. Dejiartment of 
Zoology for providing all the necessary 
laboratory facilities. Many thanks are doe to 
the Director, Commonwealth Institute of 
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Oocyte classifleatioa io Bttfo melanostictus 

A number of schemes have been proposed 
for the classification of oocytes of adult- anu- 
ran amphibians^'*. Two'schemes are available 
for Bufo melanostictus^’*. Since both the 
schemes are deficient in certain respects, an 
attempt has been made here to devise a class!- 
ficatory scheme based on clearly discernible 
external and internal characters. 

Female toads were collected from different 
localities in and around Calcutta. Following 
lager and Greenberg*, presence of oviducal 
convolution was regarded as criterion of 
maturity. 

For the study of internal structure, oocytes 
were fixed in Smith’s Fixative, dehydrated 
through ethyl alcohol, cleared in methyl sali¬ 
cylate or chloroform and embedded in low 
temperature paraflSn. Six ^m thick sections 
were stained in Deiafield's Haematoxylin— 
Eosin and in Heidenhain’s Azan, as modified 
by Czolowska**. 

In the adult toad, the ovary undergoes 
periodic progressive changes whereby its con¬ 
tained oocytes pass through a cycle of growth 
and differentiation for the ultimate goal of 
ovulation and fertilization. Each oocyte is 
enveloped by follicle made up of an opter 
ovarianosac epithelium, a middle vascular 
theca uid an inner folUcolat epiiheUum. 
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The normal development of the oocyte has 
been divided into seven stages (as described in 
Table 1) based on egg diameter, pigmentation, 
nuclear morphologir and yolk distribution. 
This staging, is, in a sense, arbitrary since the 
growth and development of the oocytes is a 
continuous process. It is also to he noted 
that the adult ovary contains, in addition to a 
particular category (stage) of oocytes, one or 
more category of eggs, though in far lesser 
number. 

Besides the points mentioned in Table 1, it 
is observed that the animal and vegetal poles 
are just distinguishable and the vitelline mem¬ 
brane is distinct in stage IV. Further, the 
most distinguishing feature of the oocyte of 
the stage VI is the presence of an equatorial 
unpigmented annular band (about 0.2 mm 
thick) separating the animal and vegetal hemi¬ 
spheres. 

In most of the earlier schemes of oocyte 
classification, these easily discernible internal 
characters were not considered. The most 
notable and comprehensive classification was 
proposed by Dumont*. He grouped the 
oocytes into six stages taking into account 
precise egg diameter ranges, external pigmen¬ 
tation, nuclear morphology, yolk distribution, 
etc. Church'^ and Basu* divided the oocytes 
of B. melanostictus into six categories based on 
size and pigmentation, and five groups on the 
same basis and some internal characters res¬ 
pectively but did not indicate the size ranges. 
The former used the terms *'smalt'* and 
“large” and the latter 'small”, “medium” and 
“large” 

The classificatory schenie adopted here 
diffen from those of earlier workers*'*, in 
several respects. The most early oocytes are 
transparent and undifferentiated cells. These 
are resting stoge cells in which y»lk synthesis 
is yet to begin. These resemble the oocytes of 
immature animals and hence are included in 
STAGE 0. 

Dumoot'l* Stage III Is too large and inclu¬ 
des oocytes showing a variety of pigmentation 
pattern beginning from “lig^t brown to uni- 
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TAbLE 1: bewriptlon of dlffcrcRt oocjrtc Matdi 



0 

I 

11 

III ' IV 

V 

VI 

Stage 

(Previtelloge* 

netfc) 

(Vitelioge- 

netic) 

(Vitelioge- 

netic) 

(Viteilo^ (Vitelloge- 
netic) netic) 

(Vitelloge- 

netic) 

(Post-vitello- 
genetic and 
pre-ovulatory) 

Diameter 

80-300 

300-400 

400-800 

800-1000 1000-12S0 

12S0-1400 

1400-1600 

(/*ni) 







Colour & 

Transparent; Opaque; 

Opaque, but 

Rich dailc Animal pole 

Animal 

Asia V 

pigmenta- 

no pigmenta- pigmenta- 

pigmentation 

brown pigmen- dark brown to 

pole dark 


tion 

tion 

tion not 

visible; yellow, tation unifor- black, vegital 

brown, vegi- 



externally 

tan or brown 

miy distributed pole slightly 

tal pole 




visible 


paler brown 

paler brown 

Nucleus 

Central; 

Central: 

Central; still 

Slightly eccen- Definitely 

Eccentric 

Eccentric, situ 


large 

lar^ 

large compa- 

tril, large, but eccentric, dis* 

nucleus dis 

- ated near the 




red to the size 

the increase in placed towards placed tow 

- top of the 




of the cell 

the ooplasfflic the animal 

ards the 

animal pole 





size far outstri- pole 

animal pole 





pped the incre¬ 
ase of nuclear 
size 



Nuclear 

Outline 

Slightly 

Lightly folded 

Deeply folded Less deeply 

Short folds. Slightly folded 

membrane 

smooth 

wavy 


folded than in 

morepromi 

I- mostly on the 





m 

nent towards vegital pole 






the vegital 
pole 

side 

Nucleoli 

None to 

More in 

Many; located 

Many; mostly Many deeper 

Less in 

Fewer, more 


few, scatte- 

number; 

very close to 

large and peri- in the nucleo- 

number; 

towards the 


red at 

some lying 

the nuclear 

pherai plasm, a few 

mostly 

centre 


random 

close to the membrane. 

larger ones 

peripheral 




nuclear 

even within 

peripheral 





membrane 

the folds of the 






nuclear memb¬ 
rane; large 




Yolk 

Absent 

Little, in 

Much iocrea- 

Much iocrea- Further incre- 

Further in- 

Yolk platelets 



the form 

sed 

sed; some ased; small 

creased; 

large; distinct 



of small 


yolk platelets round and 

polar dis- 

polar distribu- 



spheres 


small and compact yoik 

tribution 

tion 



at the 


round, other platelets tow- 





periphery 


large and ards animal 

elongated pole, but larger 







elongated and 







loosely arranged 






towards vegital 
pole 



Cytoplasm 

Homogen- With a sin- 
ous filling gle layer of 
whole cell, cortkalgra- 
no ecmical nulM; no 
granules and melano- 
melano- somes 

somes 

‘♦1 

Generally dis- Mainly in the Forming deli- Cytoplas- 

placed towards formofperinu- nite perinuclear mic island 
the nucleus for- clear ring; ring, wider to- displaced 

ming a broad melanosome warns vegital towards 

perinuclear in the form of pole; few cyto-animal 

ring; some a continuous plasmic islands pole 
scattered in peripheral band within the 

iinmiar, iso* yoik; melano- 

iated patches some distribu- 

withln yolk tion in periphe- 

ty almost unlfoim 
in animal and 
vegital poles 

Few cytoplas¬ 
mic islands 
just below the 
perinuclear 
cytoplasmic 
ring in the 
animal pole 
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^)rinly blackish brown”. Agreeing with 
Church* and Basu*, oocytes corresponding to 
Dumont’s* Stage lU have been included into 
two different catagories—STAGE If contain¬ 
ing oocytes of variable pigmentation but other 
than uniform dark brown, and STAGE III 
containing oocytes of uniform dark brown 
colour. A late post-vilellogenetic stage has 
been reported in Ram temporaria* and Xmopus 
laevis*. Such a stage has also been found to 
occur in B. melanostictus and described in the 
study as Stage VI. 


I N. B. Kemp. /. Morph., 92, 487, 19S3. 

» P. Grant, /. Exp. ZooL, 124, 513, 1953. 

> L. M. Rosenbaum, Quart. J. micr, Soe„ 99, 159, 
1958. 

* B. 1. Balinsky and R. J. Devis, Acta, Embryol. 
Morphoh Exp,, 6 , 55, 1963. 

B. H. Davidson, Gene activity In early develop¬ 
ment, 1968. 

* J. N. Dunionth, J. Morph,, 136,153, 1972. 
li G. Church, Zoologka, 45,181,1960. 

* S. L. Basu, Proc. Raj. Acad. Sci., 9, 37,1962. 

* R. F. Inger and B. Greenberg, Physiol, Zool, 36 
21, 1963. 

R. Czolowska, /. Embryol. exp. Morph., 22, 229, 
1969. 


TABLE 2 : ComparatlTe chart showing major schemes of oocyte clarification. Three schemes, not mentioned in 
the dliwo wto n are also included for comprdiensiTcncss 


B 

U 

F 

O 

Stages 

Reference 

0 

1 

I 

u 

III 

IV 

1 1 

V ; VI 

Ray& Mitra 

I 

11 

m 

IV 

V 

Basu, 1962 

VI 

I 

II 

III 1 

1 IV 

V 

Church, 1960 

R 

A 

N 

A 

la^ 

a lb 

11 & III 

IV 

1 

1 

Rosenbaum, 1958 

B 

B 

c 

D 

B 1 

Grant, 1953 

E 

■DEO 

o 

■Bill 

Kemp, 1953 

X 

E 

N 

O 

P 

U 

s 

I 

11 

III 

IV 

B 

VI 

Dumont, 1972 

1 &2 

3 

4 

1 

5 

6 

Davidson, 1968 

A&B 

C 

D E 

Balinsky A Devis, 1963 


A comparative chart showing major 
schemes of oocyte classification proposed by 
different workers and the scheme adopted here 
is given in Table 2. 
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On the performance of some varieties of babgol, 
Plantago ovata L. against a^d 

fsabgol {Plantago ovata L.) is a winter herb 
which has many medicinal and industrial uses. 
Its cultivation has been recommended in the 
South-Western districts of Punjati. The aphidt 
Rhopalosiphum maidis, a serious pest of wheat 
and barley also infests this crop. So studies 
were carried out to find out varieties resistant 
to this pest. 

The studies were carried out at the researclt 
farm of the Punjab Agrieultunl Univeruty 
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(faring 1981>82. Fifteen varieties of Isabgol 
were sown in the second fortnight of October 
in a randomized block design. The plot size 
was S rows x 3 m and there were four replica* 
tions. The population of the aphids was 
recorded in the first and third week of March, 
1982 from five spikes of a plant and on five 
plants from each replication selected at ran¬ 
dom, on the basis of their mean. 

Table 1 reveals that Progeny*3 and EC- 
42706-2-2 had significantly low aphid popula¬ 
tion as compared to other varieties. However, 

TABLE 1: CompanitiTe pwfornuiDce of vorletlM of 
babgol ogaliut aphid, BAopa/Of/pAum maidis 
daring 1981-82 


Moan* Number of aphids/ 


Cultivan 

spike OB 

Mean 

Ranks 


4.3.82 

18.3.82 



BC-42706-1-2 

71.0®* 

32.6^* 

31.8 

10 

EC-42706-2-2 

53.4*>» 

19i3** 

36.4 

2 

0-M 

72.3«‘* 

30.5e«>» 

31.4 

9 

P-33 

73.9«*f 

26.9*^ 

30.4 

8 

P-79 

71.2®* 

16.4^'» 

43.8 

4 

PIS-t 

76.3®*f* 

22.3**^ 

49.3 

7 

PIS-2 

68.8Sf 

20.5‘'»« 

44.7 

S 

P-11 

90.4>‘ 

38.8* 

64.6 

12 

Progeny-3 

50.9* 

14.7* 

32.4 

1 

Progeny-10 

82.3*«» 

40.4'* 

61.4 

11 

Progeoy-27 

8U^ 

40.8*f 

64.7 

13 

S-8 

80.1**^ 

52.5*^ 

66.3 

14 

S-11 


53.2* 

69.4 

13 

S-12 

63.8‘»* 

18.6^'* 

4U 

3 

Local 

74.7**^ 

2a7*'» 

47.7 

6 

CD. (p<-0.05) 

12,7 

11.8 



*Mean of 20 spikes 

Entries with same ]etter(s) do not diifer significantly 
as invaaled C.D. value at 5 per cent level of 


tignificaoce. 

these two varieties were s^tislically at par with 
P-79, PIS-1» PfS-2 and 1^12. The remaining 
entries were inferior to these with le^d to 
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the damage by aphid. Highest population oi^ 
aphid was recorded on S-11. Therefore, there 
is a scope for breeding tolerant varieties of 
isabgol by making use of progeDy-3 and EC- 
42706-2-2 cultivars. 

The authors are thankful to Senior Cotton 
Breeder-cum-Head, Department of Plant Bree¬ 
ding, PAU, Ludhiana for providing facilities. 

L. N. nNDLA 
K. S. BRAR 
N. S. BUTTER 

Department of Plant Breeding, 

Punjab Agricultural University, 

Ludhiana. 
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Sawed elephant bone unearthed from Barasat, 
24-Parganas, W. B.: Reminiscence of ancimit 
ivory carving in Bengal 

Sometime in 1981, bones of some animals 
were unearthed from a depth of about 6.02 m 
from the surface during renovation of a pond 
inGazitola, Debalaya, 24-Parganas. Among 
others, a large fragment of a limb bone caught 
the attention of the people of the locality and 
so subsequently it was sent to me for identi¬ 
fication by the Director of the collection of 
antiquities from Chaudraketugarb. Some 
archaeic objects like Sunga coins, potteries and 
figurines were also found in close association 
with the bones in the site of excavation. 
Therefore, the bone appears to be nearly 2000 
years old. 

The sawed-bone piece was the distal end of 
left femur of a very big elephant. It is remi¬ 
niscent of the fact that ivory or bone carving 
was a traditionally old industry in Bengal or 
Gour-Bango. Craftsman generally discards 
such condylar bones for their irregular shape 
and rough texture. 

From the dimension of the bone, it appears 
that the elephant concern was very big and 
probably it was a male specimen. It is com¬ 
parable with the large mounted skeleton in the 
Indian Museum which has a record height of 
3,86 m, at the shoulder. The girth of the shaft 
measured at condyle is 70 cm (ef. 65 cm in 
Ind. Mus. specimen) and the condylar width is 



2i cm. (cK 26 cm. in Ind. Mus. Specimen). The 
specimen is now in the possession of Sri Diiip 
Maite, Director ofthe said collection. 

India as a whole, is the pioneer country in 
bone, born, ivory and conch work. The 
Neolithic bone tools are reported from almost 
every where from Burzahom (Kashmir) to 
Arikemedu (Tamilnadu). It throws light on 
the skill of those primitive hunters in making 
pointed, barbed, hooked, serrated and per¬ 
forated tools, according to various require¬ 
ments. The Post-Neolithic people in latter 
phase started to prepare more sophisticated 
articles in the country like earings, bangles, 
necklace, combs, shieves, knives, blades and 
needles besides those traditional weaponds and 
instruments. 

There after since 2500 B.C. (Harappan 
onward) till up to 1700 A.D. (Sultani and 
Nawabi time), the Kings and Monarchs in the 
country patronised the bone and ivory crafting 
and as a result the industry got tremendous 
impetus. 

The ivory caskets, chairs, footstool etc., 
found from Begram, Eastern Afghanistan, 
remind us of the skill of ancient carvers of 
Mathura (1st century AD). From 8th to 14th 
century, different artistic objects made of 
ivory, were exported to outer countries, inclu¬ 
ding, Nepal, Tibet, Burma, Ceylon and Afgha¬ 
nistan. The famous ivory centers were situated 
in Delhi, Mysore, Trivancore, Bengal and 
Orissa. 

Earlier, we got similarly sawed or chopped 
bones of elephants from Tamluk (Midnapur) 
and Farakka (Murshidabad). It testifies that 
from time immemorial the people of Bengal 
were adept in ivory work. Consequently, ivory 
industries were established in different parts 
of the state to produce fine and artistic objects 
like dolls, toys, fans, combs, ornaments, dice, 
statuettes and many others, which occasionally 
fetched foreign currencies. The ivory worl^ 
gained such fame that foreign traders who 
sailed from Saptogaon, Tamrolipta and Cbitta- 
gaon never forgot to collect some of the ivory 
work as memento along with the famous 
Mosline clothes at the time of their departure. 


It is worth mentioning that elephant is the 
only animal which possesses solid limb bones 
without marrow cavities. The inner spongy 
bone is encircled by the outer compact bone 
tissu, which serves as second-rate ivory in the 
work. Practically the entire skeliton of an 
elephant is utilised by the ivory workers. By 
the by we may recollect the old proverb *a 
dead elephant worths a million marks*. 

MANOMAY GHOSH 

Zoological Survey of Indian, 

8, Lindsay Street (Sth floor), 

Calcutta-700 087. 

Received: 9 May, J984. 

Effect of nitrogen nutrition and Rhizobium 
on the physiology of mnng bcpn infected with 
common bean mosaic virus 

Nitrogen nutrition has long been recognised 
as an important factor in modifying host 
growth and its physiology. If the levels of 
nitrogen provided are lesser, a reduction in 
growth is obtained as a result of reduced 
auxin activity^, while at the higher levels the 
plant showed a lusk and rank growth’’. 
Miller” stated that carbon: nitrogen ratio 
(C: N) influences the vegetative growth of the 
plant. Though considerable literature exists 
on the effect of nitrogen nutrition in relation 
to host growth and virus multiplication*, 
deviation in C : N ratio in plants has not been 
investigated. Therefore, the present study 
was made to find out the effect of nitrogen 
nutrition and Rhizobhm on the C: N ratio in 
common bean mosaic virus (CBMV) infected 
mung bean plants, with a view to establish 
relationship, if any, between nitrogen nutrition 
and Rhizobhm on it in infected plants. 

Mung bean cv. Pusa Baisakhi was used as 
a host plant and CBMV* was used for systemic 
multiplication. Bight different levels (0, S6, 
112, 168, 224, 448, 672 and f84 ppm) of 
nitrogen were prepared from Bollard’s 
solution*. The seedlings were raised in 
paraffin-coated clay pots (12 cm) having 
sterilized sand. The seedlings of uniform 
growth (10-day old) wefe taken in two groups, 
each comprising 160 pqts. The fint group 
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was raised from Rftizoblum untreated (RUT) 
and second one from Rhizobiuit treated (RT) 
mang bean seeds. The Rhizobium inoculation 
of the seeds was done by placing the water* 
suspension of the bacteria on it. One half 
of the plants (400 plants) of each group were 
inoculated with neutral phosphate buffer only 
to serve as healthy control. The aforesaid 
four groups of the plants were designated as 
Rhizobium untreated healthy (H), Rhizoblum 
untreated diseased (D), Rhizobium-treated 
healthy (RH) and Rhizobium-treated diseased 
(RD). 

Ten pots, containing SO plants were taken 
for each nitrogen treatment, and seedlings 
were inoculated by rubbing the virus inoculum 
over the leaf surface. The harvests were 
made on lOth, 20th, 30th, 40th and SOth day 
of inoculation. The C: N ratio in plant 
samples was derived by dividing the carbon 
content by nitrogen content of the sample. 

Figures 1*3 show that virus infection 
lowered the C : N ratio in mung bean plants. 
The reduction in the C: N ratio was, however, 
less in RT plants than in RUT ones. The C: N 
ratio in RUT (H and D) and RT (RH and RD) 
group of plants decreased from 0 to 224 ppm 
and from Oto 168 ppm of nitrogen respec* 
tively, then increased gradually to 784 ppm 
of nitrogen in both the groups of plants. 
For treatments, viz. nitrozen nutrition, virus 
infection and Rhizobium inoculation, F*value 
were computed for each sampling. Values of 
variance ratio for nitrogen nutrition and virus 
infection were significant at 1% level, while 
Rhizobium treatment was significant at 5% 
level. 

In the present study, the virus infection 
lowered the C: N ratio. Similar findings have 
also been reported in several host-virus 
combinations''*. This may be due to low 
organic carbon and higher nitrogen contents 
in the diseased plants*. The findings of the 
growth studies showed that decrease in organic 
carbon at different nitrogen levels (168 and 
224 ppm in RT and RUT plants respectively) 
may be attributed to the vigorous growth of 
the plant at these levels, which led ultimatelv 


to the maximum depletion of organic carbon*.- 
However, as soon as the nitrogen level ii. 
enhanced, the metabolic activities ate sup* 
pressed on account of toxicity of nitrogeib 
resulting in a greater accumulation of organic 
compounds and thereby the organic carbon. 
Thus, a very high C: N ratio at 4) ppm 
indicates the weak vegetative growth of the 
plant. In this case, nitrogen appears to be a 
limiting factor for growth and the high ratio 
is apparently due to the presence of little 
amount of nitrogen and higher amount of 
organic carbon. Kraus and KraybilF* also 
gave the similar reasons for higher C: N ratio 
in plants. 

The growth of the RT and RUT plants was 
maximum at 168 and 224 ppm of nitrogen 
respectively*, but the C: N was low. This 
indicates a balance between the organic carbon 
and nitrogen supplied to the plants, which 
produced the best vegetative growth. 
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